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SOGIAl/STUDIES AND ENERCy i 



Introduction' 



Energy and environment^^ 3robte^s\ffer a fertile field for social studies thit should not be 
^ ftegltpted. Scienci has been^ncemld with, these issues, but the real crux of the .matter goes 
* beyond the technological w4he pojilicil, econbtmic^ cultural, giocaphical, and historical aspects of 
Uf6. Many of tiiese conMjfti involVe local and national policie^ut the very hitUre of the problem 
forces the ^udy into ddbal duriensidns. ResourcrisJare located ilobaUy. Multinational Corporations 
flow over poUtieal bgdndm^ and poBtical decisiohs in one nation have ramifications worldwide. 

The fonnaj^ o^tlus^module fooks first at ^e ^ong sweep of history and energy from pre- 
.histoiie-times-MiwardJrf-an-effort-to get-at-ca|ises-;and-effects-conceming-technologj^-arfa-stfclety. 
The secondjAit raWs political and economic ilsues on the local and national levels. TTie third 
portion is dfevoted?io global concerns and implications, while the fourth is aimed at persohal and 
civic action that niight provide political efficacy. . . ' • 

y * \ , . , . ' . , ■ ' j 

/-^owepT, tht energy issjie is .not merely one of knowled«e. PoUtical'and economic decisions 
'alue-l^dfen. Energy, production-and-use-is a primary concern of en-vironmentalists today. To be^ 
^e of-our current environmental problems, the itudent must take into accourit personal, 
ty, national, and global energy uses and their environmental mpacts. ' C- , 




Many eneny i^ues aye quite controversial. Kuclear,power is a prime example. Some of the 
in this module reflect these controvenial issues, and.should not be con|trued to be any sort 
^ 1/ pOif/Won, They should be used to stimulate discussion and motivate students to wek 

information from many sources. 



^ ^^As the teacher introduces-t^e energy/environment proble^^ 

_ attempt to engage the student in clarifying values and making decisions based on knowledge, 
attitudes, and beliefs. The students^must be involved in flndihg solutions to environmental problems 
related to energy-the altemati?es,'trade<3ffs, compromiseSs,a^^^ 

■ ; ;Fin^lly, the rtudents shoiild be encouraged, to commit themselves to some type 
'constructive action which improves the quality of the environment. ' , 

t^e fbUowing value-sorting exefcise is proi^ded to^ assist you In detennining the^leveh 
understaftding and value orientation of your students prior to ImplemBnting the eflergy cumculum. 
You might wish to modify your apprdach based on the results of this exercise. It mijht also be used 
in a pre-post model to ascertain what changbs the curriculilm produced. ! ' 
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, . ' Open the £nergy envelope, and read th? ^ ^ ,^ , ,^ , ^ 

whether all of the members of your grpup accratthe statement, whether allot ywi^ccrjti^^^ i| 
\' ^whether ypu disagree among youiselves about it. JHaee toe catd'qiijhe^lecteii^e, oi|^,tJ%fior^^ dijftt ' ^ 
•^Wattaatdies the d^ecision of your group.-^^ -. .. , ^-,4 .,;; ^^^^ 

^ \ ' 'i?^kUf-tVi,c nrnrp« with f he Tiext statement, until you have placed all of the statemenraWm 



\ Rt^Wt-this process with the next statement, until you have placed aU of the statemeit^lr^m /: . 
th^ Energy envelope in their appropnate ^^^^r^t^^}^^ r^r, th*» QnrtmfT <:hppt tiecmons.aiB\r#athed . 
^ ^ by your group Whert^ you have complet 

stajpks of cards from the sorting sheet ^ ^ , . ^ ^v^.^ v. A^.-vvv \/ ' 

There is no or wrong classification for thB statements'..Many githem are confroverSal. 
They have been prepared to stimulate discussions of ideas about 'eavironniental problems, and not 
•^o tell you how you ought to think. - . . \\ vt^.^. 



^ Discuss the results of the exercise. Are the^y statements that aU itudant^ agtee^ on?^What 
is 'the\naturff of the statements that arg Aiost controversial? - r/^ - ^ f | V^- 

— ^ ^ - . . — ^ ^— . ^ ~ ^ - . w ^*--^^^/^ ^K^^-'-r^ i 
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^^^^j jvi^i^^ / ' g^s'tf^ moni:sh6uId be used for buUding or 

: ^:^^-:^Vet^blelm, despite7hco'nvenieHce' : ■ M /'^P^^^'"^^ and train ftansportation, and less should be ^ 

:}:'.,': _^ • - - I L spent buddfng'highways. i : ' 

V->^'iwf/-w^ . .- — - — ■ — — — ■ — 2 — |,C ■ -• ■■ ■ 

■■:r^v::^?if> H^;,'-^^: • - ,.>■■ " 



U ?i j iJ- TffW? sh^M^ be iiviri. more help\:so^th^ naj ck traffic colx\d j if OPEC raise? prices 
reduced, ^ussavingpetroleum. 'V-;,^ / T the UJ. should taJc't 




too jTiucIi oran boycott is impttsed, ~v . 
taJce over the oil fields by rnilitai^^-fqit^; ;V^^ 




';^C':\m^t^ ^^ power plan'fs should be built unfif a. safe ^" -'^^ ^^^"^"^ ^"^^"^ prices; of inSrgy^^^^^^^ / : 

i way is found to dispose of radioactive wastes, ■ . . I - . \ \ - ,to. encourage conservation and to ^ pibvrde ineentive ;> • 

• ■ V }\ I ' ^ . / ' I to American business to develop more resourcgS; " . .1: * 



Publre. Utilities should be run by; the govgriiment. J', 



^Electrical generatinf plants and heavy Mridustty shisuld be . - - 
forced lo-ust eoal instlaa^bf oil or ga^; -^-t^r?!"^^ 



10 



^/^'^U^??"^^* "'^*'^'^ be ^vested In solar energy research Nuclear energy is vital td our economy, so I would not 
tjian In yiuclear researdL ' u .,7 V ^ I . mind if fl nuclear plant were built near my home, * 
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The^ davelopink nations of fhe worjd should not be helppd Xn intematipnal law ihould be passed outlawing um of 



the^envirpnmenfal impact; 



13 



^r^uch of o^K ^mW BO^s into production of ffiilitary ;qi, gompaniesV^rfioulJ he prohibit^ from 
' ' , . , ' I foniis of energy resources. 



14 

^owning other 



N - '5 

.Developing cou^ries should use more wood as fuel, t 



16 



Cpntfol of nuclear energy risQurces should be.inthe hands 
of an ^htemat^ona^agency. 



17 



18 



in^ividyals piihot do much to change the energy situation, | Too much of our In formation* on enargy Js biased^by vested 

interests. ' '\ 



19 > 



Wi should rtot rely. on fore^n natfons for energy . 



. 20 

Industry should be required to cut baek in tlie^mount of 
energy they use before private citizens are aske^^K do this. 



21 



22 



Rationing of iiMline should, take plice to eonsei^e ^ The average citizen has no ImpaLt on energy decisions 

reduce our baJance of payment problem. , | skce they are all dependent on national and world policies' 

: ^ ^ 



ERIC 



6 















KV.". \ : . , ■ ' . 






■", . ""T- — — 7— r 






■■ ■ ^ ■ » .. ., ■ . j» 

r '- ■ ■ ■ ■ ■/ ■ . ■ 




• ■ t'" " ■ ■ ■■ ■■■ ' ^ 
































^ ACCEPT 












art^a.jTjg gq-i.-^^ - ^ i„ , ^.i.^. . 

^-Ji'' : ♦ . ■ 




















... , - ■ ^ 








■ . ^ ■ ' . . \' ' • ' 


■•i \ ' ■ ' ' ' ? 

■ ■ ■■ , ■ ' % 

■ ... . . ■ : . 


*^ - t V ■ . 

■- -■■=' -^'^ \\- - \ --■ ^ 
































* 


e 






■ ■ . ■ : ! 

. ' REJECT. 




















.11 . .._ _ . . _ _ . \ 








\ ■• 








■ ' - ) . . ■ ■ ■ 




































^ ' * \ 




s 

- ■ * w 








.DEBATABLE 








* < 








* 








' . ■. • ^ 




■ 










. ' f 



ERIC 



: ^ puMPn^qre^ 

. . AnHistoriqdPerspectiy^ 



'V finfers^ is the ability to do work.^TOis definition must therefore account fdf^the ability to do -^ ^ 
work from prehistoric tim^^ the. present; Most! books o;i. energy a^ume that eiiergy did not / r 
bacoma a reality until the 19th. century^ when inventions brought about *an explOsipn of energy 
■rasoui;ces and the idultrial revolution occurred. The tie between^nergy and technology is critical, 

' but a. view of most basic energy sourcesdunng the evolvement of h^ans carfbe rewarding, ; . 

r^^'^^STtinn pump iron is new on the scene, but its reaUty in the development ofWflSHion 
cannot be questioned. Powevet, if tiie us^ of mere phydcd strength o^. speed We^^^ 
advaiicement, the aijlmals mig^ hold sway over the Kumans, Indeed- th^ 

"perhaps psychic energy, holds the key to th,e piopesi of huriiankmd. ■ • : v . 



; Recent arch eplo scal finds, indicate that Hbm^s|^ns emeige^^ mUlioa V^^i 

igo. Diiring this early perioii; the ^ o^^^ major. fuef%|iney^ energy wa^^^^^ 

humai or animal! Prior to the advent of hunting, co^l|^>v^^^^eleq^^^ to. 
humans ^irobably generated only 2000 cddtfeg a da^^^S^^i^ftto^l^w^^ 
100^000 years ago, the otiories alsQ^increased. Tied in wi&fli^g^g^J^^?^ 

Which increaseUthe efficiency of human energy^ ' '^^^^^^^^^ \ . ^ ^^ 

J the invention of fire caused m^or changes in hmnan ^&^^^SS^^:}^ fpr ;^o^S?iS fpod 
increased liuman cdoric intake and expfiided the variety of foods4hat%#5^^ 
humans- to sustaln-llfe^in colder-climates, pennU 

humans restructed to a dngel ecblp^cal niche ; they could and did scatter ov6r thp face of the globe. 
The flame of the ffie also warded bff anim^ predatois so that humans.cduld achi security; 
Finally, fire was |ied* to, temper tot wood, then metals, Is it any wonder that Prometheus was said 
to have stolen fire from the Gods? > . 



' For hundreds of thousands of years, the only fuel for hre was wood^r plant. materials. 
During the hunting and 'gathering peribd, wheruthe population dendty was three people per 100 
square rtilefe,(ftere Was 5^ shortap of Wood, since it Is a renev/able resource. However, s^eral othet^ 
technolpgical^hitiiies, the in\^nti6n of agriculture and tKe smefti^ of metals, result^ in 

specialized labor and urbkn centers: By the time oif Christ the pppulation density in some areas 
hatf increased^ to 250 pfeople per square milfe In the Middle East, where these developments first 
occurredrwbbdivas becoming scarae. * ^ 

. ^ ; ^ ; ^ ^ ^ ^ ^- ^ - * 

During this period, whiclf source of energy Ipredominated? Human muscle was still the major 
source of availabfe energy. Those iocleties that melted iron too frequently u^ed .this new 
technolbgy to develop weapi^fis. The conquferor^ used the eneiiy of the vanquished enemy for 
labor; thus the qtidity of lif^;fer the few W^^ * / 



It shouldT be im^rbvetf a\^ili6le eiSefg^^ ^Surcft/ The 

domestication of anjjpals in the Middle East and Eastern Asia, combined with the invention of the^ 
wheel, provided a new source, qfeneigy that improved trade, transportation, and military' conquests. 
JtrangelS?^ altjio^^^ the Inoa find May& civilizations irKvented the wheel, there was very limited 
domaiticatiori of animals, and the wheel was used only on toy^s, never for work. ^ ^ [ 



r * Thus, through much of the late prehistoric piriod, right up unta the middle of th© 17th 
century, the major sources of power were renewable resources such as Wood for fire, grai^ for 
animals, wind for ^ling, and a few windmills and wate|wheels for turmng shafts that ground grain 
and sawed^ wood. Despite th^ietm renewable, because of the increasmg demands of a growmg ' 
population and the progressive, expanmon of industiy, wood became scarce in many areas of the 
world. ..w- 

Invfapt, even today, one third of the world's populaflon depends on firewood for cookings. ) 
dinner, and these people are , facing a great shortage as populations increase,. On the Indian;':: 
subcontinent, .the peasants use dried cow dung for cooking, thus robbing the Itod of needed ' 
fertilizer. In the mountains, the mpacious gathering of firewood denudes the land, leading to ^ 
ero^n^ Thesa are ^rious mergy p^rob^^ gM"gS be solv ed by con^rvafion poor of these„ 

- areas need eriei^y.'sources for survival. ^ ^ - " ' ^ ' ' , 



. V In^iEurppe ;an4v^America, a subs^ and as wood became scarce, cbal 

started to be used for heating purpose. Tlien- in the late 17th centun^, the invention of the steam' . 
engine expanded industrialization and ushered in the age of mass production. ^Die first oil W^ll" 
drilled by Colonel Drake ,m-ra ^IVention of the in£ernal _ 

combustion engine revoliitionized th^ tmnsportation and chemical hidu^ T f - 

1 ^ ^ - ' - ^ 

I The. United 'States lagged behmd Europe in mdustrilization. In the U,S. in 1850, wood 
aqcounted^forj ^O percent o^^^ fuel consumid with about thr^e quarter of it being li^d for 
heating. By 1975 the average consumer had access to 120 times the energy that the hunters and ^ 
gatherers had, and relied almost completely upon coal, jfts, and petroleum, with some nuclear 
power, According to FranUyn Branleyjf the dmly use of eniirgy, the bufningubf calories, is 230^000 
calorias for each person in the world/ ^ ^ ^ 



So far, the historical survey of the growth of energy indicates a few ways in which the sources 
and; uses of energy affected the lives of people. The rest of this unit wiU explore more explicity the 
intematiohs of people with then- environment as technology and energy changes the patterns of 
society. . ^ . * * 
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Branley, PnrfklynfEiMrgy for the 21n Ctntury, Thomas Crov«ll, NY, 1975, Page a. 



Activity M i " . . . 

^•~rf'^ ^ ■ ; ^ ■ \,/ " 

^. . Objectives , ^ ' , v * 

1 . The students will be able to en^sion the effects of energy usage upon global historical 
development. ^ ^ ' , - *, \ ^ ^ 

, . - r. -. ' • .... ....... v.. .-. 

' , 2. . The studente will develop skills in m^irtg time lines, relattng space to time. ■ . 

* WhattoDb . * — ' ■ . . .. ... 

' Dmdr tp students into" fo^^^^^^ 

; " from pfihlstode times up to th^/ first ceriturx A^P> Tha oiBiar three groups will consider the 

^ : . artas: Qroup II will: 

^ ^ devrt^ III%r Asia and Afiiga, and 

;^ V Grc^ sribuld indibal^ rh^r ii^entions 

S as jelated to^te^ Afcthe gondpsipn of feii>^ 

^; Teacher N^tes. : '.yA;^-,, \ \ -y;: \. - 

Refer to ^the Introduetb^ Modultf^r a t>tte(^evlev^ of the historicai developnient ^f enf rgy w 
/ Tl]to provides a b^^^^^ research will need to be 



^.Activity^»^-:H.. iv. ^'\^ ^ ^^.^ ; . ^ , \. ^>-^^t' 

^ " ■■ \ . ^ ' • ^;7;^r.. ■ ^ r ' ' 7 - ■ ' .-^'^ ; = ; 

' In the previous activity, students punued a global view of the. histoncal develdpmerit of 
energy and its resources* TMi viaw pro\dded a broad but. superficM insight into the Interaction of 
, ^ner^^Md the chan^ng pitterril of h^ v , 

in this activity ptudents will be asked to fbcus on the major source of fuel in4he world todays ; 
'petrolaump and be able to describe ;the ^effects;of this ube u^on the people of the ynited States/. 
As in all historical research, the causes and effects becoirie intemingled^ but the interaQtlon of 
inventions and products with people's life pattenis is the major point; 

. ^ Objectives^ . - . - \ ^ ' ' ^ " : . . ;^ . ^ 

. i Students wUl be able to develop a micro-view of the causes* and effects of the 
technolo^caldeyelp 

(USA), ' * 



J, 



udents wfll be able to -interpref charts, gfaphs, and written data wid use the data to 
apply and describe its effects upon hlstoricd change. . " 



VYhat to Do 



^ ^ ' If""^ Aftei^ readi;ng about the discovery of oil in the .Introductory Modulr^and studj^g DgtwC^ 
' '^^^**ts A, B, and F answer the foUowing: ^ , - 

^ « 1 '^^-^ - ^ i ' .: ^ / 

What conditions existed in the United States that led to oil Mploration? " ' 



'Shefets A, B, and F answer the following: 

fe. What other inventions expanded the use of oil? 



1^. What cKmnges/did these inventions and discoveries tiive upon the way ■ 
. people lived? . , • - • . * ^ - ^ . ^ 



Some aspects to be considere^are given on.tjie f<£lowing chart. . - ' y' 

-Using the following charts and grMhi -develop a number qf hypotheses con 
effects of.oil on the United States economy, poputetion ahd culture ' ' ■ - 

"Prom the population data (A) provide^, what relationships^ 
- development of thfe petroleum and transportation mdustries? ' . ' 

b. ^What other hypotheses might you make qonceming population pattepis and^the^ '^' ' 

development of the,petrol!|um.and traiisportation industries?^ ^ ^ > ^ : v " ^ 

, c. What additional data wbuld be necessa^ to substantiate' these ihypotheias? ' - / 

d. I n comparing Data Sheets B and F^ what c onclusion d o ygu4raw_concerning the 



use of petroleum, in the "U.ST What data is missing concerning transportation ' ' 
that might expand tfie reasons for such demand for petroleum in the U.S.? 

Using Date Sheet. B, can you ieformihe what new powei arr^ements occurred 
due tb ihe^bwth of the pet^ei^m ind^ u 
came into .^xi^ence? ^hat Were the " advantages .aiid disadvantages of having 
these large coi^brations? What poUtlcal power do ttiey^ possess? V . : V - 

Whan cbmpanng the p^apKi:on 6at^ Sh6<ets C and D-^hat iniplicationi are thare 
fprCl) CTergy gonsarvatton , ^ , . . 

What^occumd itia973 tha^^ of all that-preceeded onChart 

D? • 

Using Data Sheet E and thinking about' Data .Sheets t and D, . what alfeijiativiia^i 
policies of fuel use aip suggested? ' i * / ' ^ ' f;^';^ ;"?. 
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of Petroleum 



XSm of Automobile and Trucks 
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* Data Sheet A . . 

Population Statiitics 

V population of the United States was approximately 23 million In 192d it was 

106 mUlion, and in 1978 it was 218 million. The population in dties between 1820 and 1900 was; 



City 

New York 

PluJadelphia 

Boston 

Baltiinofe 

Ciiii^iimLCi 



1820 

152,000 

oi uuu 

4J,3UU 
V o 1 u 



1860 

1 .174,800 

1 / /.,8UU 
i i i 4iHi 
1 a 1 udi> 



1880 

1,9 12, UUU 

b -4 / iK>0 
30 3 OOU 
^ > 1 UUi> 
i ^ UU4^ 



1900 

i 43 / OOu 

>01 ,UOU 
3Uy iUHi 
3 iO.iiUu 



lOiaicu II urc oil ihun juy . h i hALu. a.,! 1 >M wh^ii 

about 14 2 miUioji baireils i^ei dd 



uiJ prOduger t.yday Aldika became . 



1 1. 



ji. j I piuu iw^ii J 1 S' ?d 



Fuel uil 
Jet fuel 
Keiosin. 
C'osinetii 
Drugs 

AllCSti...! 
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GRAPH 1 
U,$, PRODUCTION 



AND CONSUMPTION OF PETROLEUM 



b.ao i 19/ J) 



J 36 ( 197 J) 
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aRAPM 2 
UNi rtU SI ATES OIL IMKiwrS 
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Data Sheet D 
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QHAPH 3 

AftABiAN & PERSIAN GULF CAUDE OiL PHiUES 
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DATA SHEET F 

The Development of the Automobile 

The development of the internal combustion engine was a lesult ut liiventiuns occurring in 
Germany, France, Great Britain and The Netherlands, but its application, to the automobile took 
place in the United States. Henry Ford, an ex-watchmaker who turned to tinkering ^vith autumobil^ 
engines and putting together autumobiies troin junked biuycleb, tbrevcr changed American indust^ 
when he introduced standardized parts and mass pruduution. Ihis ena'bled the Ford Motbr 
Comp^iy to sell the Tin Lizzit fui less tlian $1^000 In 1905^ Fuid suld 15 iniJliuii auluufubj/es 
(jeneral Muluis ufgaia^ed a wuinpeling autuinutalc ^uiny^ny in 1 90S Fcihap^ U wds ilic Ci.i^n^uilc 
business organi:£.ation rather than any particulai inVwUiiaai which catapulted the U S. intu lead^tsliip 
ill the automotive field The foiluwiiig i.haa lllu^tiaies this giwWtli on a wuildwlde bcial^. ~ • 



1934 



1 V I 



ti Jiii. 

biUaU 
Japan 



3 J 3UJ 

5 5 ()(h) 
1 11)0,240 



vio An) 

1 o / 2 3 39 



it. 'I'll 



1 .1 

0> L. 



d.lu ch u .1^ 5 i 



levi iutionJ^4 1 ill i ,1 ,irt r[ Liu. i I, i^d 

iiasay^ thai kh d vl<;w ( t Ing pJ^jl 1 p.^.a 



^ , I . ! 1 lb ill >f . 1 I , i J I till ^' 

J 



What to Do 
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Read the selection on the Tin Lizzie. Discuss the local effects of the automobile. 
Conduct aeries of interviews with; ■ 

a. Senior gitizcns who gould describe the ehangcs the autuniubile bruu^ii intu 
thdr lives. 

b. Triieking indusLiy persuiiucl iki ubtaiii insighl iulu the uiipi-Mlaiit.t 
trucking industry, its rule in Pgnii^^ylvania, diid Us i^juichI prublenis 

form df transportation 

FiQiTl thc;sc. determine 

liupo. tance to lIl tiutviui aal^ iiid»i;uM 

i Why Ihwit Is bU, h i ,1U i^L ^ ii> I v% t .... I V ■ 

liiy IJ S S K 



i lit. pii>l;i<^n..3 t 



, 1 ,1 



indiuiry ooih in tiu^ pt u j x l ii ii ^ luli 



1 Kii , 

IS ,11 



1 I 

L 1 . I. S- , t « 

um t ' * uplac; the vi 



Activity 
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It also had its own school system from first grade through high school. Ko transportation was 
provided for students. Those living beyond reasonable walking distance rode horses before the car- 
became commonplace. Students from outside the school district (approximately two miles square) 
paid a monthly tuition. The town elected its own school board , voted , and collected taxes. 

The average lainily living in a small town was larid-l^ked lis uuty incans ul iiavgl uj uJiuiliwi p^iinl 
Wds by the laihuad It had nu need for horses fur work pLiipu^es and wuuld nut ilnnk u( going to 
the expense uf mamtainm^ thern toi an occabiunal Suuday atlcmuun ildc in the Luuntiy Adult 
residents uf ihc ^niall tuwn^ were wuik uiicnled Vdv^dtiun {iA\>% and IcUiuu wcic tv inis wUli which 
they weic rcUllvcly Und^qualntcd I hc wurkwccK ci.>n_sljjUd ot hih v. iy lung day., and .Sund.iy waa 
iii^cd^d lu icsl ut> twi Munday 4 uu^cqUcnlly thciL Wua |a li* all^ iii^jM m I uul i > Ix^i l^l-j^uiw a. Wi; 
knuw 11^ 

anlu^iiutnl \\aA l^cc lai^^iy 4 li.M'^ll) dbwll kA ^Mu>ihnig Km llu wcllihdu iniiiil^^i .>( 
thh.^3 bcgtii tLippciiing .linost .U..ulUnti4Misiy iVlt^ny people g.a into tlu: huSHn^ a ;i tuda^ - 
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the school bus, The bus, combined with the highways, brought consolidation of school districts. But 
more than schools havr beeft consolidated. Markets, churches, community boundaries^ social 
and recreatignal activities have all beeji affected. Just as ar; old washboard serves as testimony to the 
existence of a day before the el&ctric washing machine, many sniall niid-westem towns stand as 
eroding monuments to the, era before the dutonlutMle 
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MODES OF URBAN TRANSPORTATION 
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Bus 
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Energy and Industry * * , 

The history of industrial development has been in I^^e measure^ history of the substitution 
of enetgy, capital, and materiaU tui labur hnergy prudiicliun ilsLlf is a tuntnbuliun lu Lhis licud It 
has been long felt that nmjur investuients in new energy ft^cilities would, in Uic^ wurd^ uf tht 
Executive Council of the AFL proniote high dtnf)hvfnen( , a Uynatnic ecorii/fns and a i^ihf)itig 
way of lift At one puini in the evululion ol Aiucrw^a industry, argunicui wab v.uircLl bii4 
cofidiliuns hdvc changed aad hindsight will uut uid tutuie iiidustildl grow th 

UUt iiidiibtry ahead y ha& iuUv;h Oi tht t;ui tgy it will need in ifie futiii, iluw caii tlili Ll ! 

All liiitioitaiU 4act ul llu. tilUttci l4uii 111. Ih. nM..Jyfiuuilt. ^11.1. i.ij. ) I U Jj ».,,liisl4j ,iil> 
.4ti»,iil 15 pclt.ciiE llnpiviSA lilt Ills Ui llUi iiilu^ 4.1 ./iL:^i;i ailU . /ft /^M .m./ iJ ffi.fL Ujjl.ly 

energy can pussibly cunic noni inil UHj-luyc/.u i^th iii thia idtiu ahead} ».;X| ,l Wi;it tjciiiii,.i alccl 
and pv tu^kiUii indujtilc^ u^c t)»iJ) I lhli45 inU' h ciiClgy [f<^i to,, j iwdu, [' ab do thtii 

Alrt^^fiCan v.UUIii^i |ial U , Ih J ininian f^atH.l ln^lu lil :s ubv nlj i 7 , . a in.>^\^ JUCiLO » ill tt^ 

the Aiueilt.aa papLi lutlusU) _/ Vel IIil:!^ 1:. ,.mMi tui lii.i.iUVcUj I^l lu U^iju^ii i - 1 wd i ^41. > tl 

1 t ■ ' < ' 'J 1.1.! t , 4 I 1 . 1 ! , , . . . , , . ^ , 1 4 

..,1 , ^dat j-j k/ ii,i */ uum; .Wi.ki,.t c;^^ \ jl... I i u i Li 1 . t»; » I i . 4lt s iJu /,h<lu' \viilt/.; 

iilVq tiucni t^ayiiai cOllio Ti.^ i Im ad*j^v Uti lii^iu.tiU. pli^i.,.; i.i ih^ »j quii > . u^r . 1 1 auJ jh*^, esses 

1 LJ ll t ,i i ■ ^ i , . W I 1 t / ! 1 ! : . ■ 1 1 . 1 .1 1 ^ 1 / ^3 1 1 I ^ 3 i ) I I j 1 1 I , . 1 . , . 1 L .ill 

i./ dU . i supply Ulf . aplii.i .1 ijlM Wi V, jini 11 tM wt ,.j4! i i!l . ) ^ . V i ^1 > nUl , . 1 . , \\ \ a i Mi. , -£.e 

uth^l^ Jpllulia 

li * . . . ! . ( ^ = du&n i 11. ,1 , . ^ 111 . 

i . Idil.O'/liJ .;n> ji; I'. ' i ,^ u, . ih- I m id , !, .i , litli m .mi. . . ii, i. t 

b^. d. ^(L h.pt..l I hi li , i..ll .^,1 u .1 . . 1 il n Id 111 ii iwi i ( . 1 . , 1 , tlh .ih . 1, . ,i . .1 

en. diid ti li .^Iti^ul \K lii a ^ii ^U'. ^ >K.Mi-i< 
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What historical events were instrumental in bringing about iadustrially efficient plants 
in Getmany (also other European nations and Japan)? 

If icsldeii^ml and ^.unimeiwidl energy consufiiei;* die vvilling tu absoib the addiliuncil 
cost to cons,erye/Or adopt alternate energy rnelhods (fpr ihstance ^ular applications), 
why gan't industry? 

Whfiii o^n guvei uiiient du to hglp t;utOt»i.»£^.. in.lu^iual pii>Cea& ^-uuvt^i^itiii limi wwuhl 
pioviue tur a inOtc stable 'energy t uiiiit^? . ^ 

Capital, sunie times cklleu >ujf^-d fi^MbiH.. . m * . ^ v. i^, .mw. lui,.! ii .ui^ 
tufniailuir Discuss huw ficav> liivwatnicui^ ^ ipltul iii ^iiCi^^ fa^^lhll*^:* iiil^hl iiintl 
iiulu^tual struwLuidi tiaii^ti^Hmaiiun \ 



. /for;^^^^ effecp-'atytyn the United States.We can nq^origer taka for granted 

J^^unlWited ^lipp ih(pxpensiy^energy;iPerhaps the OPEG actiort was a blessing In diiguisej 

}^orl tlp^expertsjn energy have been warning us for some time that many of ouf non-rerieWable fossil 

^^y^^OuT study , of history andicates-'that teghnoldgy. h ^cjlved many problems when the 

need has arisen. Some of the answers to the energy problein are to use the creativity of the scientific 
- community and the decisbns 

Ir-"^'. Conserve energy. ; — - — . ■ - . lj - ^ . , , . 

2, Develop sources of en^ergy that can' relieve pressure on oil and natural ga^, especially= 
^ from renewable resources, . , ^ - ^ , . ; . . 

3. ^ Show concern for the . economic and political forces, that influence, energy decisions. 

~ If ther only concern were technplogical-^d^^^^^ 

Howeytrr-, teohnplogy^^ cannpt operate in a vafiuujn,; One of the major problems faced by toy^ 
:iv teclyiotegy 4^ pjqUufi^ qf^the an^ronment. 0nly withm tliSlast' decade have^ we beedpfe awar^y^f 
^He^ifSft'tlwt ou^ 

used liIlw^sply^Howw^ i ^: K " 

these cbhsidarationi/n^ ai^piiht erorlomic^hy p^^ ThS meoor^ 

" raaspri^^^^^^ is to-pfpd.uce econSiTiio |oodi:more:efficiehtly and: with, less costi 

Energy needs Md dostii affect ihd^^ fdrhaat, transppitatibn and goodsi Energy 

■ r.colts^ffect^ • 
^payments of a nation rrFp cost of cmfle oil in the 1 970's caused an adverse 

balanca of payments in jrada for the .United States^ ^nd this in turn lowered the value of the doUar- 
on the world market. . : 

, / Now, this, brinp up a conslderatibn-of poiitical action /Tha decisions of the Congrass to 
subsidize cartain indusiries, to regulate others, and to form certain tax policies that encourage or 
discourage certain industries: can have a great impact bn each of us. Soma nations also attempt to 
v control energy rasgurces by nationalizing thi^^^^^ . 

- - - : - r S - : ~ Energy Gonservart^ - 

' \ A barrel saved is ^ore than a barrel produced ; 

The potential for dramatic ah^rgyv conservation r^ untapped. Our eneiiy waste in 
tfanspprtatlon is §5%, in generating electricity about 65%. Overall^ 50% of our energy is wasted. We 
need Strong ehairgy consarvatlohjrielsuras. 



7 ' . Energy conservation is the cheapest, -safest, cleanest, moStT.reliable, and largest immediate 
--'^sour^V~of "additional energy available tp.this nation. It is alsoJHa J^o4 labor-intensive source- or' -v 
.,energy- Numerous studies'document the enormous potentials of conservation. • 

- ' ' Inveatments in improving energy efficiency could reduce^ energy'de'mand by about 38% (at a^ 
" " savingi.in energy costs of more than $105 billion) by the year 2000 without altering life;styles. An 
^ ene^y 'efficiency program, begun immediately, would increase employment by 1.8^ by 1985 and 
b3;^1.7%by 2000. " • " ' ^ ^ 

Co^eneration^s the use of what would normally be considered waste energy to do additional 
work. One method is to use the waste heat from electrical generation to power other industrial - 
processes, thus offsetting the initial cost of the elegtricity. 

. ~ • ' r ' ^ ^ ^ ^ 

^ "Another type of conservation is called retrofitting (the application of technical fixes to 
_^^energ/systems)/has realized significant savings. At the Ohio Stat^ University, eWrgy management 

and re tTofittmg 'we're appliednfd^sijTbuildilrfgs^ progfanrciiT"natu^ral'^as""c 
^ average of 61% and electricity consumption by an average of 31%. Expected savings (at 1973 prices) - 
- ^ will be more than"$ 1 million over five years, ^ : ^ ^ ^ ^ 

Further study of the Swedish energyr system condycted by the ^awr^ce Berkeley 
Laboratoiy found that Sweden consumed only 55% as much energy per capita as the U.S., 
^"^^=5^01^ it*rGrd^"Nationa Product (GNP) and standard of living are comparable to that of the— 
In addition, Sweden's unemployment rate in 1974 was only 2% compared to 5.6% in the U.S. 

industries have also initiated conservation programs. The 3M Company saved the equivalent 
of 16 million gallons of oiJ during the fitst year of its in-house energy management program. After - 
taxes_and dividends paid^ the doUais saved were used to create 40 additional production jobs* 

■ Energy ^nservation produces more goods per ene^y dollar spent. Large amounts of energy 
w aste -come_^ from a lack of energy management. But if conserving tneans producmg and installin g 
'^cbnserving materials^ real savlnp will Still be r^dized. For example, itcbsts only S5"ta S8 to sava a 
barrel of oir(or its equivalent) which in itself cost about $24 in 1979, And it costs $1.00 t^ ^1,50 - 
to save 1000 cu. ft. of natural gas^costing about $3*00 per 1000 cu. ft 

The experts in government and private business do not agree on how we will produce energy 
as oil and natural gas become depleted. But consenfation will give us more time to make the right 
decisions. Thfiy do agree that under present economic coftditions, the synthesis of fuels from,coal or 
the construction of nuclear generators (especially , breeder reactor programs) will produce 
cori^siderably less energy^and jobs when cbmpared to cdnservatidn, wen though the^^ also be 
. needed in the long run. • • . • • • 

tivity IM — " - 0 

Objectives ... 

* J. Students will be able to identify varied ways individuals^^ a^ industry *can\apply 

^principles of conservation of energy. 
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™^^27:'^^sfuaems^'«^^^^ 

substantiate the|r choices. - 

24 ■ - ^ 



rwhattoDo;,"' \- r'--^ ^ ;\ ^ . -''^^ .s,-^ *. ^ / ' „ ^ 

preceding reading Energy Conserva^on, and the conservation section of the ! 
Introductory^ Module, have students discuss/how' the government can encourage' - ' , 
;/.reiidintial, commercial, and industrial users^o conserve energy.- ' 




2. Invite a representative from ^ utility company to speak to the class about energy 
conservation and the pricing poUcies of the company. 

V 3. Using the following format, have the students debate one or more of thes§ suggested 1 
^ ^ topics: ^ ' » ^ ^JU J . , 

a. Large users of'energy should pay a higher rate than small users. . ..^ ' -„ / 'j' ' 

b. Government should subsidize industry in mbdemizing their plants to save energy | 
\ (and^money).^ ^ / r - - ^ ' 

. cr— rTown^ shoiild^ support recychng- pro^sses rather than mTrarpickmg^^ 
and disposing of it. ^ . . 



'Die Advocates; A; Social Science Fbriim 



: : : : I'hii^^Iassrdbm prdgi^ is dc^lgnea to involve the entire ^cla^ m ttic discussion and/o^ 
dfecisipn^aking: process on topic^ tp energy and tha tenviforimetit: The t^^ ihoiild asap- 
a researgh team to each^ side of -ah issue and this team will su^Iy Its Advocate 

y wUch support^ that side's position on the liiue: Two members df each rasiarcH tekm will saw as 
^^'^^^^^^"^ antf^^ay be cross-examlnad by the ppposihg Advocate. * 



^^r^ At tMcTend of the7forum7tfr^^ 

^fl^Mts^ould bi asked to briefli^wrife down their reasons for i'u^ one dde or the other. 

They shduld be asked to point out particular strengths and weataiesses of each argument, ' _ / 

\ Students wUl get an opportimity lo study t|ie issue for Ah affectiva pun^osa and each slKiuli 
be^ven a different role in thej^ro^ss thrbugh ; 1. ^ 



: THE ADVOCATES 
A SOCIAL SCTENJCE FORUM 



A^discussion wUl be led by an impartial nloderatQr (tha ieacHer) whose job shall be to allot 
tune to the^^o Advocates who wUI present and argue thaifpdsltioris on^ the topics. Each Advocate, 
^;^^lntrQduc§. Wi^profissional ^^^^ 
'i^ue being discussed* r . = 



i;£5lfjiJST^^ for discussion! 



Opening remarks 



3 miriiitfes^ 



3 minutes 



;>::5AdvQcate # 1 



Advocate #2 



Witness # 1 testimony 
Adv #2 cross ekamination 
Adv #1 rebuttal -> 
; Witness #2 testirnony 
^ Adv #2 fross examination 
Adv. Jl. rebuttal " ' \, 

- -•: v-/iv^;^T'ii^^:~--';-^-~----3-^ 



Witnf ss #1 teitimony . 
:^dv;'^r eross akamina^^^ 
Adv, #2 rebuttal ::1 1: " 
Witness #2 testimony 
AdVi j^ L cross examination 
Ad^,#^ rebuttal ^ 



3^ minutes 
^ 2 minutes 
4 minute 
3 minutes 

2 .minutes 
1 minute' 

3 minutes^ 
':2 minutes 

1 minute ! 
3 minutes 

! 

2 minutes 
1 minute 



Closing Statements 

^ Advocate #1 
^ - ' Advocate #2 



2,miTtotes 



2 minutes 



The teacher v^ili af this point instnipt the students (the jury) to write their comments on th^ 
proceedings and to vote for AdvQcate #1 or Advocate #2, 
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VK^^^^^^ main sources^of energy todjiy. 



The students should ^siigge^^^^^ energy sourcej^ and give tha/i^varita^^^ 

disadvantages of each source^ V 



Whatto^Do 

read pertiijent information such as 



that preientpd;in; vEiifrgy : Its :\ 
present Sources" in : the Introductory Module. .Then hive theiji plan for the usi; of an 
aM^^^ ^QXXtQB of en ergy . The students^ should jle :i de . ho^f^hey would all oqatfe^ 
moneys for the development of future energy; resources. Have the j 

■^their ideas-'--- " '^//v^y-^ > --^ . • ."■■'■K' 

Have the students read the 'selections '"^Available Solar Energy-V and "Sun Day." 
Compare therfi with*the selection on solar energy in the m 

how much money the gove providing for nuclear energy development and 

^^^^?^3olff~ energy -^ev^ 
i ■ priorities? If notj have; them : contact their - local' Cbngresinian . and ; present Jheir ; 

::^-:--::.,^^.r:yiewpo^ ^ ' \V:ix: . \ . . ^\ 



Available Solar Energy 



Of the L5 quadrilUon (lOlS) magi^aj^ of idlar ener|y arriving at the earth ■$ 

atooipher^ each yfaij abbtit 47% reaches the earth's surface. No coufttry uses even as much energy 
as the amount^hat strikes just its buU^ings. In fact^ the sunshine that falls on UJ, roads alone 
contains twice as much energy as does the fossil fuel used annually by the entire world. Wind powtr 
:availab%vat prime, lites could possibly produce several tlmei more, electricity than is currently - 
ganaipted from all sourcp. Only a small percent of the world V hydro-power has been tapped if 
low-head hydro sources are developed.;^ And as much; energy could possibly be obtained from 
biomass each year as fossil fljel^ 

If aU of these sources of energy are available, why haven't they ever been developed? They 
:haye^ Hbut solar energy/has, been displaced by cheaper fuels. Until raplaced by •cheap nattjral gas 
(which, wUl be gone soon)/ solar water heaters were used in^ Calif ornia and Florida ; in thaTfearly^^ 
. 1950 's Miami ha4 over 50,000 solar: water heaters. In this century, 50 hp. solar pfimps have been 
used for Wgaiion in Egypt: i desalination plants are operating in central Asia, providing 

much needed, fresh water. These vappUc^ons^ ar^ Competitive generally, but as fuel costs 
continue to rise rapidly they will become sensible alt^ 



Advocates for 
TKfinoloiP iFj^^r The p 



solar power argue that the time for the large sbalii^ implementation of this 
Re^rOprl^es^menF^ 'sHK iSlF"^ 



conversion systems will have widespread economic benefits. The present arid future environmental 



EKLC 



27 



costs pf conventionai energy .systems, such as surface mming and reclamation, power plant fuels and 
itacfcWs "Scrubbing,- oU poUiiti^^^ and'the safe disposal df long4ived radioactive wastes, are_„: 

■ only now being figured into tlie>ea/ cost of these systems. In the case of the nuclear mdustry, the . _ 
costs of waste disposal and plant decommission^lg have hardly been addressed. ' ' - ^ . 

f ' ^ 

l.Solar advocates^ further point out that unlike finite fuels, sunlight is "a flaw" not a "stock," 
Once a gallon of oil is bumeU, it is gone forever; but the sun will continue its flow^qf energy to the - 
earth for bUlions of years. Technical improvements in'the.use of solar^en^gy could possibly lower ^ 
pHces permanently; similar improvements in the only hasten their exhaustion 

and hence make the technological transfer to solar technologies more difficult "and more costly at a , : 
later date. - * ^ . " 

Conventional energy costs have already begun to rise rapidly. As a result, solar energy is 
^shaking off its present economi(^constraiuts and is demanding more of the market. In 1976, U.S. 
companigs produced over onejiiUion square feet of solar collector. In 1977 this number of solar , 
collectors^ produced tripled ^ * - 

• • . • •.• - ■ - - .. ' - ■ • • ■ . • . t ■ - 

Much solar energy finding its way into the market today is aimed at use by homeowners or . 
local industries. Passive sd^r heat and water heaters represent examples of this type of technology. ' 
As such, their market can be decentralized .and use local resources and labor. It is 'obvious that 
refitting existing buildinp is more costly than planning for solar heating in new structures. The 

^giopapHc^^and^olinfflic^^ 

•of using solar energy. The solar energy industry is in its infancy and wa must use miapnative 
.planning Bnd research for it to fill its potential. ^ \ ^ 

Larger sCaie solar projects such as "solar farms^' or ''power towers" will be mor^e appropriate 
for related urbanareas in the Southern ''sunbelt;" There, is also a bright fa^ 
jhany industpal processes requiring temperatures of up to 280 depees Celsius. 

- Essentiall y eve ry feat ure of a p ro posed , solar technology transfer is tota lly f^^^^^ If a ; 
substantial tedinolopc transfer does not occur within the next fifty yeaK* the road blocks will have 
bean policital - not technicaU v ^ ' ' ^ - - — 
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7: ~ ' ' (The following was adapted from an^article p\epar^d by Beth Wagner of the Center for 
p^^v^^iiiReriewable Resources for Energy & Education.) - ■ 

" - .^"^ international success. Twenty-five iT|illiop people in the United States^^and 

f thirtyKjne countnes around the world, participated on .M^y 3 in solar Jelebratioijs of eveiy^ 

' description. The message was that solar energy exists jidwl and from Ae impressive public 
participation on Sun Day, the interest to learn more about jtliis safe, dean energy exists now as w^ 

. A recent Harris poll indicated that '94% pf the Amepcari public fayorthe ra^^ 
of renewable energy systems. On Sun 1%/ thousands of iSbhtols^reflec As a - 

fpllow^up to this one day event, the o^anizers of Sun D^y conducted a nationwide survey to firi(|,^ 

- out what happened^'in the school on May 3, State and Jocal Sun Day coordinators all over the 

\ p country ^ werg^ontacted to discover .what kind of solar ei^ergy ed 

exist / ' ' ' ' " ' ^ ' ~ "^"^ - ^ ' ^ 

The result of this inquiry was a status cepprt of soWl energy education in the schools from 
kindergarten through college. The most significant di^cqvery of the sf tidy is the absence/of ' 
; .^r,/iedjUcation^^^ vThe j yoiii^afledts all WyalSj but is :p^icularly • 

i:2 g -ftw 't^^ books u 

;y is tfie K-t2 levels,/and a%w 

:v.ii;;^p>^lQ^:^^^ 

•;;^.";-'Tniflisei^e ^"^^ fejp^^^ " " " ^ --^ . ;^ 

:: : : ^; - JPfe^ jW^y :cu 

; : erttertd^^ of studying ,sql^ energy/ Sua Day ^tlvitiif Illustrated Jibw easy and fun solar^ :^ : 

: experinjenis/.and ^prqjpcts-^ to perfbrm/ Teacher aiid students alike; in many 'disciplines,^ 
continually expressed how^ih ? 

77 ■A^Im Tlii^survey 3^ decpntraU^ation,^ 3iiiracteristlc commbn to 

^ : schools and solar energy. Sun Day school activities Bmbqdied this individualistic spirit; Events, ^ 
contests, arid projects ware sponsored on the local level and by indi^ddual institutions. 

The study of solar energy education was conducted Jiy Solar Action, Inc., the organizers of 
Sun Day. Since Sun Day, Solar Action, Inc; has reorggniEe^^ Itself into two new groups, the Cent 
fbr^ttenewable Resources, and the Solar Lobby. Both, ^re Msed in WasHuigton, D.C, and will b^ 
^^oofdinabd by^^ Trai^tion to a PoBt-Petroli^ni World, and 

RJghard Munson , national . Sun Day coordinator. Inquiries should be addressed to the Center for 
Renewable Resourcis, 1028 Gonnecticut Ave 20036. . ' 

- - - -• ^ v.:-. -• 




Activity II-3 ^ 

Objectives , i \ 



-J-™- Students -will -contpare-the -a^ 

* actions and capltaHntensive energy actions. \ 



'2, /- -iStudents should provide reasons thk energy field. 

Students should be ablevtq explain the need for government regulation in the energy;; 
field. They should use problen^- solving techniques to try' to determine how much 
^v^F- upon the energy industries and suggest alternative .ways of 
insuring this check on economic power. . .^-S ^ _ ^ . , _ \. 

4. Students wfll be able to compare varied types of energy resources and determine 
whethertheirUsecould better be handled ^obally or locally. ^ - 

5, Students will be able to provide examples of the inpact of military growth upon the; 
energy scene, i.e., , ' ' ' 

: of the amounts of energy consumed by the military that does not 

lead to a higher, quality-of life.--- ~ ^~ ~ -.^ - — ^ 



The interactions between military research and civilian energy research. 



What to Do 



L Read the selection **Will the Energy Program Provide Employment?'* Then divide the 
- class into^the -following coininittees_to„survey_their„ community _on3ttitudfs^ to w^^ 
easing the energy problem by relying more on labor-inte ■ . v/ r 



1. Group 1 -survey parents 

b. Group 2-survey hardware stores 

c. Group 3-^sun^ey local business that mi^t take measures to conserve energy^ 
A. Qi-oup-4--undertake^ r 

from coal, oil^ nucleaTj and solar pqwen ^ ^ 

"Have— students— read -rthe^jelection-— 'Who -Controls -Energy^ fallows -and 

''Energy: Policy and/ Prospects 'L from. the_ Introdueto^^ Module, Then _ invite a 
representative* from tn^Public Utility Commisiion to speak to the glass on the problem 
of establishing rates. Have sorne of the students compare their families' electric bills 

Trover the p^i several years. Detennirie the fblto , 

If . - . . ' . . .- 

a. Why have utility costs iscalated? ^ * 

b. What was the extra surchar^? . % 
a What is the energy charge?^^ 

d. A few years ago J the electric companiei encouraged the use of electricity by 
provldiing reduced rates to heavy users of electricity sucW as all-electric honles. 
Now there is a moverhent to Wpharging e>ct|a.KThis is 

1: similar to establishmg ex-postf-facto laws. How is this justified?' ^ 

Have students Investigate different goveniment iregulations on industries such as oU, 
coal and natural gas* Invite an environmentalist to speak to the class on the ifteed for 
environmental controls,. If anyone from the above-mentioned industries is available, 
have them speak to the class on the merits of deregulation. Finally, have the class act as 
.^^Congressional .^Committee^to.^decide^o 

Congressional Representative to sit In on the discussipn and react to the class 
deliberatidn* ^ 



4. ■:_ Have the students read the article, ."Decentralization." With these ideas in mind, two 
-_^i;i_erojects can te developed. On the macro .level, students should use a world map to 

\l- ' 'o'cate .different types of current and ' future - energy sources.. Then have students' ■ 
cojnpare maps and.reach a consensus on one project map. 

.The o^er project w^^ view of energy in their local Qommunity. 

- - Have students discuss their community s greatest potential .for future energy. Then^ 
have students invite a local government official such as a city ;nanager, township 
^ supervisor, or city planner in to discuss Planning for Future Energy Needsf ' ^ 

5. Have students read "Energy Impact of MUitaiy Needs" and do further research on the 

• topic. Have them debate the fallowing: . ° ' ' 

■. Reduction \ . of military forces .and materials would solve our current energy 

problems. . . r. ■ • 

^j^^QyYrmUitii^^^^ 

*' ' ■.PoUcy on energy../-\\"/ -: ,■; . - . /-'y^J^^'^ -i:,.''^: '::. - 



^pky / J)oUara spe erieygy: ioiirfiM are m we: ^apitSWhteniive than expehditures 

;On enersf conservation.. By creating mbre jobs tltfo^: cgns erVatlg n effbrtsi the entire^ ecohdmy 
: -^^iWlaJed ajid^unfmpWyment reduM Fpr ifitance, ;the,Ame«can:Institute of Architected 
has estimated that it ^¥0«ld be feasible to., save .12.f M barrels of oU per day by 1990 if a 
, comprehensive conservation program for new and existing buildinis were initiated. Cost for such 
- a yrogram^w puld ran ge f rom $ 25.5 to JSQ.ft .billion and would ctaiifa hgtween 565,000 to 1.13 
milUori direct jobs each year of the program. These people Wduld'become more active cohsumere in 
the market place. A ihorr prosaic example pg^^ the bottlini iriduSry. t^^^^^ years ago 

almost airilquid con tainers were made of glass, and great lafeor was expended to collect bottles and 
stenhze themx As labor costs rose. and new plastics and metals becariie available, throwaway 
containers became the order of "the ; day. Despite the fact, that juch a procedure uses energy, litters 
the environment, and creates a life style that is not' conservatlon^riented, the profit margin is such 
fJtiat distributors refuse to change unless forced to by law as has been the case in Oregon. . 

; ■ Another example that Uiustrates a conflict between capital- and labbr-in tensive industry 
wpuld^e the, eoal industry. Early minini effb^ shaft mines and 

the- eftiplpyment of vast numbers of men to . mine coll. The conditions were often dangerous, 
unhealthyv and psychologically damagingv But ^ j^^ were available, and many immlgrahts were 
encouraged to come to America to work the mines. Eventually the miners rebelled at the deplorable 
conditions and John Mitchell organized the powerful United Mine Workers of America. 

Today, the most fertile coal fields in the nation are in the 'Rocky Mountain states, and most 
of the coal will be strip-mined by huge, expensive machines. Labor will belimitedarid skilled, and 
few have organized within labor movejnents. Thus^jdespite the obvious fact that coal will once more 
-becomff aji- important'murce ors^^ 
employment. ■ , 
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" V/ho'CpntrolsEnei^y? Mt^r^^liffe^MS:^^?!®!!^ 

■ ' - Much of the energy produced in this coutilrjr-is supplied by businesses that have a monopoly , 
*on a portion of the energy market. Most producers'of electncity have been given a nionomply by < 
• state or federal reguktory bodies. The apparent reason/for this monopoly is that such industries ^ 
require vast aMounts of investment capital, equipment, and lab*r. To off-set the high level of capital^ _ 
investment and costs of operation, companies need a large and secure market for their goods or 
services Also, the scale of operation (and the market) must be large enough to make the service 
economically affordable to -the customer. Electric and gas utilities, are examples of such operations. • 
Their semce ureas are large enough to pay back the high cost's of operation 'and expansion, wliUe 
still (hopefully) making their service affordable. ,v^^,.^ * - ' 

' Monopolies lack competiton, which is the capitalistic principal that jnamtains lew prices and' •. 
gopd se^iteii.In Pehhsylvania the electric utility industries are provided with a nsfifra/ monopoJy. ^^ { 
'-5uchjatMr.^1 monopolies are given exclusive area franchises byjhe government... In;returlij.^fQr.^ 
guaranteed market, the government ' reserves the right to regulate the, operations of. theSff ;-_ 
monopolies, to prevent abuses of each monopoly s RoWer, ;and to gu^anteej^f; j^rov^^ 
at the lowest possible cosrto tl^consumer, : ' ■■.'.[■'■['' 

■ . It would he extremely^wastefuf fbr;a icommunity t 

competini fb^ ' Jhe: Wme: market. jCompames must ^!build g^eratore- or , pumps, rand proyide ^: .: 
environmental cohWols and'^ a 'distributioh systeffi. f fiey ^^^^^^ to meet- 

' perik. debands during times of extremejcold or heat, this requires ad^^^^^^^ [■ 
, regulated monopoly;- maintains the balance betweeii;these opem 

: which still allows for relatively low unit costioj thi service. : V " ^^;^^-^r^^^^^^^^ .' - , J ^ 



Regulated Monopolies 



— ^The priqel or rates that-public^UtUities can charge are determi 
regulatory commission or' board. In! Pennsylyania, thii is thg Py 

assumed that, left unregulated, gas 'and, electric utilities would charge a unit price that exceeds 
average total cost and that the monopolies might enjoy substantial and overrprorits. Regulation 
also assures a sufficient allocation, of resources to secure production or service needs for the future. 
By regulating unit costs, the regulatory agency has eliminated the monopbly!s incentive:tq;restnct 
output in order to benefit from a higher price. (Oil companies have been accused of this very 
manipulation of supply to encourage higher prices.) Since most utilities are investor owned, 
regulatory agencies allow for a ^ir Mom' oh the. investment,; Therefore, utUities charge through a 
co5^p/Ms formula.' The. regulation of utiiitie^ and costly probleM, but th^ basic 

point is that regulation can Improve upon the results of , monopoly from the social point of view. 
Price regulatioh can sLmultaneously reduce prices, increase output, and reduce the economic profits 
of monopolies. ■ ' • " 

However, not all sources of energy are regulatedV merely the power plants that provide 
elecfricity and businesses such as the telephone company and; the water companies. The suppirers of 
fuels such as natural gas and oU have had some regulafion. However, there is currently a move to 
deregulate some of these. Industries to encourage exploration of new gas and oil fields. It is also 

^theorized 4hatahe;4npreased.costs^o,f^melJ.hat,^m^^ 
conservation of that fuel. However, it also means that the cost of transportation would become 
prohibitive for many people. Another example of govprnment regulation has to do with 
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, enviroiinien.tar concerns. The use of more coal as a substitute for'oO and gas Is a prime e^mp'le. 
- <:ertainly, environmental concerns must be balanced^ with the development of energy sources These 
• -are pohtical decisions that will affect each of youWC 



■■- Another serious problem of monopolies within the energy field is the: existeiice of huge 
- .multinational corporations,,e^spegi^ijiy in the oil industry. Giknts such as-Exxon, Shell/arid MobUe 
' not. only uiflue^ce gas and 6il prices, but are expanding their control over coal fleldS, uranife 
..deposits, and v^ven solar energy. There are practical reasons for such . aGtions.-Somfe of the^ 

nonrrenevy^bl? 'resources , are limited in supply and re^utfe large sums of money for dWelbpment 
, Many of these.resQurces are loqafe"d;in developing nations and the technologicil expertise ahd heavy 
. capital investment must be supplierby compaiiies with fim rinaad^^^^ we-^je 

, m m mterdeBendeiit world where multinational cftSc^^^ natiohal 

. bqimdanes, too strict a^^:r^^^^^^^ 

^iyi^JUS&JiliA^sojai:^^^^ 

:«rie6unge.;th^'xesearch, t!^,gove^'nMjjt.harallocated funds to assist industries in this aevelbpment - 
■ Not only do the largercbmpanies-have more: influence oh the government for obtaining these funds 
. they are, often able to sell themselves as a beHer bet since they already have the skiUed workers 
>:and the capital , investment to support.iiich, ventures; Thus, government not only regulates.but 
subsidizes large businesses. ■ . . ; - . 



If a small huijiber of multihatloM^ major 
sources of . fuftl, there is a danger that they can' contrdl riot only .costs but also development 
procedures and the thrust of energy research in thri future. The riiaiw purpose of business is profit, 
which IS not necessarily compatible with the greatest public good. 



.■■■,v,, DecentrallMtiori -i, , ■ „■/ "•; ' ' ' 

.^.^.^iLis often_said-,thaVin-competitive-m6ae 
surprising^ction of existmrm^ 

corporations own one-sixth of ail plants and eippl^y about three-fourths of aU workers The number 
of employees averages 203 per plknt/ Excluding some assembly line plafits (for..exampIe "the auto, 
mdsutry* and electrical equipment manufacturing plants)-, average employment' per planfis-dbout 
100:,Rersohs. " ' . ,. - . . . 

. " At ' ' , ■ - ' = 

" ■ I . . = ' ■ .... 

i ^ . . . . . • . ■ ■ . 

1 ' ; . I ■ 'h " : . 

. What does all this have to do with' energy? ' ' « - ) ' " 



j With technologies presently under investigation, it may be possible for some Industries to 
pbtain most or all of the energy they wUl need from rene^vable resources. To be sure there 'ire 
special cases such as the steel industry where this will not be a " " ' 

/ ' .It is irriportant to 'match industrial or commercial needs to energy quality apdiquaiitity This 
is also, true for decentralized industry. As industry migrates^to different parts 6f the countiy. (and in ' 
some .cases difterent parts of the globe), it . wiU attempt io match its energy heeds with locally 
available energy resources. , It seems qdite , logical that areas of the worid with abundant stirtllght'' 
could best use. solar energy if the inhajWtants' cultural view of life would be able to handlic thls'type 
E Areaswth. jtr^ 

waters have always relied on hydroelectric power. Low-head hydroelectric power shows great 
sromise. .(The Soviet Union has, long harnessed water power on flat lands by forcing rivers through 

Of 



- ^inarrow 'siuites.) Ail sucH ventures point tb' tfie impartance aJ^^^^^ condition? v 

^yr .ina adapting sburces that will best meet the needs of local' ConsM'mfers -The future development of --- 
-*?Se^eVOTaU-^^^^ depend on.ri^iq^.^fuel'^.and utility.- :ehergy costs. Investment m' 

■2, :'3^.teneWabifr for ind.ustryflooif^^!^:-attra^^ and . is already becoming a reality. ;.; 

: 1. ,' -^^i;^'als6'.soc^^^ advantages attfending these decentralized industries. Small" firms tend to 
^.> r> diversity'^dlh w they alsb' seldom exert disproportionate innuenM OvM^^^^^^ 

■ V gover'nments. Small rn^s 'offln provide more room for innovation and for 'geniiine worker - 
> participation in- decisions, and they tend , to be a more, integral part of their" supounding 
communities. ' ■ . ' ' - ■ ^ 

' Smaller, firms also tend to have fewer strikes/better worker safety recprds. ah^^ 

- Perhaps partly as a result of tliese trends, small Anns also tend 4o generate higher riet returns. 

S^iLja^^iiiiDecentralization^^^^ 

i Jiifbcesies' and mdustry/ip^ inter^feces. But there is undoubtediy: a futu^ fprlridUitriepmvCT 
■ ■ ■ by renewable energy sources, -and^ ufdusfry wiU fionsequpntly relocate tOAVar4tpart| o^^ijh^^c^^ 

where ririewable energy' sources; are, in greatest abundance. Thisrxwi be do^umefi^^| historically. ' 
; Most jarly American industry clustered clpsi to >Kr^;aiid ; strMms,^^ 
powefpopulatioo shifted. However^aWftphyu enbr|y;pbliey, that looks^t 

^^.-ifkure^canlredule'-populatlofedislocatlon^nd^en.c^^^^^ 
?*■•• Vwo'fl^^^^^ 
•' ^ pow6r;"B#4'i^^^^ 
' :;.r: 6itizeHs of .the^\s^rM folfe^ 

^; exert influence oh our political and economic decision inakers.^ ^ : ' . " i ^ i i / - ; ? 
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Tlie-Enetsyilmpadt of M 

" -The huge military budgets in the world have two ^specific impacts upoji energy. The first has . /^^I'^i 
^/^o do" with conservation; Military armaments represent nonproduetive goods. If capital is invested; mj^Jy 
V'stiqal mills, tractor plants; or computer laboratories, this money results jn.productioh of g(3od$:andgpH^ 
:^i£t^lcc^. Mmey th^ goes; into the production of guj^is, ammunition and tanks, results^irt^no^M 
^^roduction. Unless these materials are "used in war^they become obsolete: Thus hug^^ art6unts^ 
ana^y are burned up' pn nonprbductive means. 



; . - A' As the . Introductory Mpdule, nucleirt j^^apons^^d^ 

: ibaiit 5p0,00b tons orhighly radioact^f of thfte: wastes iXtehd : ; 

tha4uture than our histoiy/of eivUizatip^ ^fe^^^^^ race continublJir v^^^^ 

: tK^^^iqi<^^^^^ wastes' will vndqubtedly 



goyemmant is protection of its peopley Howeva r^ th6 'sojjhiitication of ajjijfinant and the huga 
mcraasa of aims sales hot oniy. drains dwindling enar^^yesiput^^^^ on budgets ^ 

that could aasily biB iUocmting rtijora for enargy ralteardhvJiS*^ FlK' I978j 25% of the ^ 

Faderai budgat or pi 16.4 bOlion waripant on dtfeiiiivAhdt^^ is daFJated is the yasf ^ ; 

amounts of fiial usad'to powar^il trucks, : j ■ ^ 

An indiract.,way tha military budgat affaots anaiiy us tha spacial funding^gpirig to nuelear 
resaarch. It is difficult to saparata the funds uiad for paacefjil or jnUitaiy nUcIfar.axparimiintationj 
y but thara is littl^^^^ o^harj and a huga vffted interast |^^s c 

influincad govarnihfent ' a of tha d|ngari of tha^ 

military-industrial eofpgjax, ^^j" *. . / ^ ..^ ^ . " i / ^ ' 

. J P^T^av^ly nation in-tha world^cffiWciallytf^^ Wr has been Japan, Article^ IX of thair;^^^^ 

cph j|itutio nJ,whiatf was influancad b y G an araf^MacArtlu^ the Amarican Oceupati dn F ojrpas, 



forbids the buildup up of military fproe^ a^ccapi for a smalkdafM^^ fprca. Only 0,85% of tha GI^p^ ; 
in |apah is usad^^^^ on^dafania^ Althdil(gji^>^^*^^ 

there is not a direct correlation batwaen thas^ flguras, it is a fact that t^ Japanese hav^ had more 
moilay to invest in productive industry ^ Although they are energy and rasQiJufbe poor, thay have 
axpanded into tha third largest ecdnomic power in tha world since World War IL V /-^ 

........ . ., ... ^ - . . . ... ..^.^^ . ........ .-.^ - . 

^ ■ - . ...... 



^ ? The Earth looked sp tbiy^^^^hfe heavens that there were;times during the AppoloB missidn^i-j^ 
when I had trouble findingx^it-^f you can imagineybuiielf in:;^^ darkened room ^tth gnfl^ oolF l:i 
clearly visible objectj a' srnall'blue-green sphere aboiif the size of a Christnias-tree ornament,,-^ ^ 
. .: then you can begin tq grasp v/hat the Earth looks like from spac^. I think f hat all of ui' ;^ 
"J;^ r: "1 subconsciously think th^t the Earth is flat or at least almost infinita^^Lef me assume you that^^^if^ 
rather than a rnassiVe giant, it should ^e thought of as a fragi|0|if^ 
should b^ handled with considerable care J . ^ 

''''^f>''^^- r:^tl^ - . £ ; ; :. ^ i^tronaut wmiam^^^ 

. cli^ipliAes lento^emseiv^^iyct^ gldbd^ihergy 
V ; problem, v;^o ^Ka^ the rtudent^ understand ;th^^ nations as^^i^as the'^o 

^ anaigyHSUpplies^are conqeniedj 1^ are"^^ r 

: located.^ -.■ ' ^-^./[^^^^^ : '---^vv-'." " • -:.^^^V:^^-'- ' ^r-^: '■^^■^'^ ■ ' 

. of the world's raeisy, Tha:tUn^ SSout fi^^f the worid'sipbfiulation ^consumwS^^SS 

alrnost 'SS^ of the cQntimipsV^';^ 
to growv whit toIcw^ plajfitv^worid^polltlcs? 
wo^Id^tha Stmdwd of^ ixi dur nation DiPafftcted if fupply^of enei^y waw to be distributed - 
to riitions of t^^ ^^"^^ ■ ^ ' .V^ ; : ^ 

%v r# While wa tend to think of energy ip some of its mdlfe traditional^ f^^s, such as oil, cQal,^^V 
i^hydroelectricty^ w6^;it; must^ be rem^bftpd that there are othi^^^Hhs oif energy to^be'^^ 
^^d^elopad ^Q^|J|yr:SgmacoMH^ 

.^.aneia^.;^^-.^|i;^^^^ 

The natiohs which produce ^'d use the greatest percentage of eleefrical'energy/^are not among, , 
.r the world's moai:^^ In many nations, the expanded use of riuclaar.ariergy js viewed 

^'%s.a method Q0deivin|,thr en the negative as waUi,its the positive factors involyad in 

ttuilding these reaqtort sli^^ li^ 



. ' The Middle Eaist has- a major influence' 6n the oili<;orisLfmiftE" nations of the world. Th4' W3 
oil Mibiifo' and the cutK)ff^of Ifanian Oil exports m J979'hava affected eoo^miCj social^ poJiticali 
ihd m^ilita^ poHci^p thiou^out th© WQrid. , ' • ' ^^-^-'^ 



4 4t i^ fairly simplei^^^^ the effects that i^ cOtbac has had in our own 

nation, but many faii to realize that the, pdor nations of the ^#orld are qf|en mort dr^tically 
affected by. sjuch^tbacks. ^ / -^ ^ ; ^ . >^ , ^ ^ ' W 

m mahy nations the p6or would be faced with the prospeer of npt merely cutting dDW|i on 
tha amount of oil^^ad tp heat their homes, but With going totaUy without haat for thair homei or 
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^Btnjamlfl F, R Ichaf dianfiMr't irttrdductisn to RMViofe Sirldng of tfit f nvironmanft jd^buqyp, OtvvirKendall/hunt'PubhihIng Cofn^ 



fuel for cooking. Since an oil derivative is used in making fertilizer, the oil cutbacks also have effects 
- on the foodstuffs being raised to feed the world's poor. 

Many nations of the world are still dependent on nrewood and dung (animal refuse) as basic 
fuels. With the populations of less developed 'nations increasing, the forests of these nations" being 
cut back, and pil prices increasing, the outlook for many of the poor nations is rather bleak, 

. PoUutiol^ and an energy-based technolpgy are affecting globaJ climatic conditions, causing the 
' glaciers to melt and the sea level to rise. This could cause a ma^ displacement of people and mate- 
rials away from the present coastal areas. How could this displacement affect the world political, 
ecological^ military, and economic situations? 

Recently China has located large oil ticlda utt Ua cud^i whith tuulU grc^il> whaugc us status 
and position on the global scene. ^Mexico becuuies a luajui uU pruduuiiig aatiuji huw would the 
social and economic conditions in theVation change? In want ways can we expect these tiations 
with abundant oil supplies to exert their new financial and political powers? It can be observed that 
the United States' domestic and foreign policy has significantly been influynced by consideration 
of the wurld energy supplies 

must ^unbld^i Uial IJI the lutUli. thy uaU./MS vwiUl will it^^^ Iw .U. 4vK and l^gi.ldlw 

tli^. ^untrol of the energy stOicU in and under ihe oceans lue woiid. 1 he Uiiiud Natiuiis is vitttlly 
concerned with dcCermining the fate uf ucean icauurwcs and alsu ^ith the c^Jntlui t,t nu^glear enei^y , 
thus the activities of the Unitea Nationb and the U S policy withiji the U N Is ^iiuthci aiea that 
should cuncern our citizens 



VVhal lo 



artist./ /lewi, intl jjn/.iuiii lit iU*J i.U > . At ,i • .i 



n;st .It ! i i tl. . i * . t 1 
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COAL 


NATURAL 

GAS 


OIL 


URANIUM 


United States 


2 


3 


4 




Other 

Hemisphere countries 






5 


Western 

4 


Western hurope 


J 


5 




5 


Africa 


5 


4 


3 


, 3 


Middle East 




2 


1 




Australia 


. .. 






2 


Far East and Oceania 


4 


- ■ ' 






Sinu Spvict Blue 


1 


1 . 


2 




















. . .... ta.. 


1 ^ ... 
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Answer 



Top Ten Counties 



COAL 



ANTHRACITE 
BfrUMINOUS 



Schuyikili 
Washington 



Indiana 



Northumberland 

Greene 



C af bun 
Clearfiela 



Cambria 
Armstrong 



B^i ^_ny j^A 
Somerset 



Clarion 
Allegheu) 



Westniufelaii. 



Brie 



NATURAL PETROLEUM 
GAS 



URANIUM 



Carbon' 



1 y t^t^miiig 



1 , i 4 , K a w a I 

Wayne 



What to Do 



1. Make' a graph to show the years to depletion of non-renewable resources on Planet 
Earth. 



Non-renewable Resource Years to Deple^on 



Coal 


300-400 


Natural Gas 


35-80 




Petroleum 






20 80 




Uranium 






00 70 



kg oi C) lu be, Cudl, 5.7, uU shalr, 0 4, i^ctn.leUin, 0 3. gAfi. 0 1, 4m ^aud. u 1. lutal 
6 5 X 10^5 j^g j li^ y S . with 5% of the 

10* kg ut caibonat.4;uiis fuel aiiiuially If all ihc wofld'a pupulaiiuii cun^Uiiied Ihc^e 
fuels Ai ihc present U S rutc huw luiig w.mUJ the fu^il t-uci siipply lasi? 



1 UU / D 



1 U 



UdibOil h*tfl^ the Sdinc pcr..u.ial laU Uu 1^ 6 5 a 1 0 - (kfe C\ , 5 x 

ikfi(/yi) - lOO y\ uf avdlldbi.c ^.uibut* i\A If the pi^^^i^at WuiM .puldliuM .Ciiirtliia 

constant but suddjnly all consume fu^l at the Ij S. rate. Most authoritieb assume 

warbv>ii ivicU will Ust IiuJii 300 500 ycdia lliU dasUiiica i.^u^ti u< thi; wulld 

i! i , I i 



1 1,^. r^,.4^^ 



C uiiipaii, wit oil 



1 



I 



V 



Activity IU-6 
Objective 

Students will become familiar with the sources 
of oil through the world. 

What to Do ^ ' . 

Have students complete the activity on this page 

Because America's demand for oil is greater than it^ 
supply* we must buy oil from other countries to help 
meet the demand. This is called importing. During 
the last five years our imports of oil have doubled, 
^d the cost per barrel has increased more than fuui 
tiine$c ^ J 

I Find each country shown on the graph on d wuiid 
map Then list each country in its proper regiun below 
Beside each coun try's name write che pcrccniage uf uil 
the U S imports from it 

Nuiiii Aiii^rica 



1 it& ^4|44i.aai 



ffernis d I ji dM>cLi n I > , i in . J. 

for theit uiade oil ) 




EKLC 



3. What percentage of imported U.S. oil comes from 
OPEC nations? 



4. Which country sells the U,S, the most crude oil? (This 
country says it will need to end all shipments to the 
U.S. by 1982.) ' . 



5 Why du€s ihe U.S iictfd to unpurl uUV 



IlltUII Wt IMrOK l 




i itc^i^k which of IUq^^ ^ulutiona Lu our ^aei^v 
consuttiption proolem beems workable lo you. 



it ...... A, I I il 



4 '4 



Objeodm 

The student will locate and understand those regions of the world which could use iplar 
^ .,^rta ptfi^r typii Qtwer^ . . ■ , . 

What to Do 

Collect data froi^ weather stations and reference books on the amount of sunshine 
received in various reponi of the world or the U.S. The same activity can be done using the 
" number 6f degree days, where strong winds blow, etc. 

Map the various patterns distributions. * Discuss the areas which would have the best 
potentials for the various energy sources to be practically utilized throughout the world. 




iikt^ j4. , . . .1, . ... 

^»»45igy and Will 4* up4 L poi^uii uv.ab mi i.. 

^ti^ii and b bai grapii, coinpaii, ihe pop ihiUun ui ih^ nu.om wiu, it. u elt, t u n . lU^liOii 
Ask tile follow iiig discu^ion qut^stiokis. 




44 



4 



1, How much electricity would be produced by the nations if they produced as much 
electridty per capita as th§ United States? 

2" How much electricity v^ould be needed if everyone in the worid lived according to U.S, 
standards? 



World ilectrteitv Productipn 

SQufce. UN Monthly Bulljitin of Stetisiits. Jiily 19// 
(1976 produQiron in mjlHon kilowatt huufs) 



USSR 
Japan 

Canada 

United Kiity^um 



2.\ 1/628 
l.i 10,960 
475 jOO 
333,648 
293.412 
276,9 /2 



ChinaMe) 
Poland 
Spain 
India* 



191.196 
160,560 
1 1 2.000 
104,100 
90,600 
, 89,208 



Swiden 
Norway 
South Afi 

Austf ihs 



By, 14a 

d4,3l2 
1S8 

80 / \d 
78,0/2 
76 500 



{w} isitmate (1) (2) E^cliiUiny ger.a,t>4i^n uy Induai.i^i s^Cdbii^hrngri, ^ {.ii 1975 



A. ti ll , til 



</l>i^* Ui 



Neihelands 
Rsmana S 
Belgium 

Yiiyusla^ ... 



58 056 
53,724 
47.352 
46.236 
43.572 



ill.. 

i 3 ^4. 4 i'> i 4 ill 
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WORLDS LARaESTHyDROeLECTRlO GiMERATlNG PLANTS 

Sioumd^ Bureau of RoclamatlDn UJ, Inttfior Dipartment 
UC Undw eonftruetipn Voir Initial oparatlon 





Frsnnt 


Ultimata 




Nama 


Prtsent 


Ultimate 




ItiPU, Bfgzil/Pafsguay , . , 


mafawattt 


megawatts 






awat^ 


mag^at^ Ysar 


: ^ = = 


12^00 


UC 


Salto Simlago, 8r8zit . 




2,000 


UC 


Grand CdulM^ U.S. , , . . 


2,161 


9.780 


1941 


Robert Mosei-Nigara, U.S. . 


1^50 


1.950 


1961 


Paulo Afonio, Bfa^ll . . . 




6J74 


tisi 


Salto Grando' Argentina 


______ 


1 jgo 


UC 


Guri, VeneZuais 


524 


6,500 


1967 


Dlnowic, Graat irltaln . 


- - -■- 


1,880 


UC 


Tyeurui, BriiM 


■ — - = — — 


6,480 


UC 


LudlngtOn, U.S. . , , . 


1,872 


1,872 


19 73 


Sayahikaya, . , 




6,400 


UC 


St, Lavvrtnce Powder Dam . . 




Krasnoyarij, USSF . . , . 


6,096 


6,096 


1968 


US/Canada 


1#24 


1 .824 


1968 


La Gfsnda, danada ..... 




5,416 




Tha Dallas, U.S. 


1 B07 


1.807 


1957 


Churehjll Falli, Canada . 


5^25 


5,225 


^1971 


Karakaya, Turkay 




1,800 


UC 


Bfa@k USSR 


4,100, 


4,600 


1964 


Miea, Canada , . . 


\ 


1 /740 


UC 


bUKnOVO^ Uoon ... 




4300 


UC 


Beauharnoism Canaya 


1.021 


1,670 


1950 


UfT- Ipjmsk, USSn ... 


720 


4^20 


1974 


Kamano Canada 


831 


1,670 


19S4 


hha Soltarls. SrifM 


3 200 


4,100 


1973 


Blue Ridge, U J. , , 




* 1,600 


UC 


Cabura Bassa, MojSfnbiMy& 


2,000 


4,000 


1975 


Oatta, Columbia 




1,540 


UC 


Inga, Za\rw 


350 


3,700 


UC 


Raeoon Mountain, U S 


1,530 


1.530 


1^75 


nOgynsKy^ L/Q^ri 




3,600 


UC 


Kanba, Rhodasla 


600 


1.500 


1959 


Pnga, Zaira . \ . 


350 


2,820 


UC 


Tumut 3, Australia . 


750 


1.500 


1972 


Jonn May, u.o. 


^.160 


2,700 


196^ 


Mambondo, Brazil 


1 440 


1 440 


1975 


Nurek USSR 


■ ^ 


2 700 


UC 


Jupa, Brazil 


1411 


1411 


1966 


San Sf'iv^ii 




2,680 


UC 


^H^Kt^ ^ i i 1 L 

(Viei^afy, U.3 


980 


1.406 


1953 










Cheboks^ny. i/b$ti . 


1 404 


1 404 


1972 


USSR ...... 




i 




Aqua Vinnelna. Brb^ii 




1 .380 


UC 






2.403 


UC 


Saratov, USSR 


1 360 


1 .360 


l!^7 


Volg& V 1 i enin^ USSh 


2 3og 


2 300 




Oaniel .i^hnsoit 


650 


1 353 


1970 


W A C Bstinttt, Usnsda , 


1^16 


2,270 


1969 


Hoava* , U.S 


i 34a 


1,345 


1936 


Fu4 Du Araia Bra£M . . 




2,2S0 


UC 


Wgnapu.n U ^ 


631 


1 330 


1964 


High Aswan (Sadd-ai A^H) 








Ingun, USbR 




1.290 


UC 


Iron Oate, Rofnana/Yugosu 




I iUU 




Take^, Jspau 




1 28P 


IH 


Bath Ceynty . U S 




2.100 


UC 


Pn€3t Rapldi t i y 




1 .262 


1^59 


Itum&tafs Brd^il 




2.100 


UC 










Chlaf JoieMh. U.S. 


1.024 


2,069 


196^ 











« S 1 i ■ 

.1 .iiip4 >ii 
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WORLD NUCLEAR POWER 
Source: Federal Energy Administration 



Country Operational Capacity Generation County Operational Capacity Generation 
reactors • April J 977 reactors April 1977 

• Canada 7 3,930,000 2.08 Spain 3 ' 1,120,000 0.44 

France iT 3,970,000 1,53 Sweden 6 3,880,000 1,73 

Germany, 10 6,410,000 3,46 ' Switzerland 3 1,060,000 f- 0 76 



Great'Bntdia il 7,930.0UU 3 22 .United StliQa oJ 4o,uyu uuu 20, 4u 

India 3 620,000 0 14 Tutal 83,090.000 35 76 

Itaiy 3 630,000 0 39 

J^pdii i3 / 430 000 1 52 in hu. -.iu {it bulii.Mi kii.^ att li.> 4 4 4 ^ 



if 
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Objecjive n * _ 
spill 



' WW 



ERLC 



tP(f stU^^^ ttP-^^^^©]*^®-**^^ impact of an ^a sgUf bylooking at three aspects of such a 
fifl' The^ewironmieiital d^a^^ " ' ^ ,h 



miBLt to Do 



CompiK e list of the major oil spills at ^ea tO'dafe. J^;/froW l^rgc i& o9 iniHiua gallcDnf of 
c^tl? Would it fiH 'your school? How m^ny car^ ^ulj travel IQp^OO luilm on this oU? How 



:fmiany homes Tike yokr^ could it" he^t for a ye|rf 

\f MaKi a map^of the distnbutt^' ut oif spulj., SJake 4 <joUsj§ti6u uf pic luiwa af tl.w aiiia* 
■^■^"wadfife afregted by the oU spillsi'l^sk thj fbUomngJlii^u^^ yi^stioijsr ' 



and 



1: 

2 



Shu ul4 there La inftfqiaUJnal coiurcfls r^^latuigKde^iaii anJ ..ua^Uu. li..,, 
Should i^quiivprtieiii/1u Ml^^ertttc^e n*%.i^iMfe^ ^/ssel^ bi. ^iii^tei f ^ 
WjKo aiiuuid t^h<,-ia rt^t^MUBiiie for iuj^n aisa^i.efs at ^at 

Shpula ihcre be lia*-rflritlOiial rCgulmlto'liS tO dc. i j u i. . ^ . . , li tin. ka\ 



til. 



4' 



, 1967 pet . 

1968 Jurii V*^ 

196© ^ t 

iftSe istov s 

1976 ^1 aa 

19 Z& % H 

m 



1977 pifc" 




io.^^^: Cense pflrtton Dlviiioj^?-™ 

^Offihors ^i^p Santa Sir©af^&(: 

tanker yff * 

>■ Barge . St. b^j^C^payifty, f^f 
Tankei BejffiJ^fr Brat, Fwnte-^' 
ffffiker 4F|^Mfj^haait^Sf J tucket 

id«.k^t fari.||TieftQ/ I g^ MJig<pU. 
TanMr 0'lv>hpi!e Q^et Delaw . 



Gf UU/ j I 

OpQundh g 
Dragging a 
Slnkiny 
HDM faftuvs 
i eaksgs 
Tank rij^, , , , 

Mull falUiftj 

Qiuu riding 
SufiK if) si&i r. 



Hit ia<iT 



U 006,000 
ft 720,00c 
4^14,000 
,3324,000 
236,000 
a 400.000 

6 ^20.000 
a 2S8 ,000 
1 ^41 ,000 

300,000 

A 134,600 

7 ?00,0OO 
133.600 

,/^<000 
i 134 000 

S36,000 
o 200,000 



of energy technology and the extensive usa 
ofwergy as it affects global climatic conditions. > 

;Wiii]t:&^ ■ W 

. Construct a regional or world map showing the altered coastallinis if thi sea level ware to 
rise 300 feat woridwidi^ T^ saa laval is based on the pramisa that 

as we pollute the. atmosphere, the temperature will riie and global ice will melt/ This is 
conjecture* not a provari fact- " " • ' , , 



DistJUis the "effects of anergy-relat^ pollution^ in a Voi^iTSobar climate changerHow~" 
much energy would be needed to replace and mbuild tha major cities of the .world - 

Make a l^t of all major cities of the world, that would be inundated if this unlikely event 
were to occur. X . \ . ' - 



f > ^ . 7 . - Calculate the land area and population which would^e affected. Th^ flgura should be a 
percentage of th total global land area and population, - ' 



Activity IIH3 



The students wUr^isualize the energy uia in the U.l. compared to that df thereat of the 



wdrld; 



What to Do 



The follpwing table shows population ahd energy use by different categories of nations 
for the year 1975. , 

- ^ % world population % Weiiy use ; :^ ^^^^ r 



Lass davelopiBd countries 
. Bfeveloplng countrias - : 
Industrializad countries 



50 
25 
19 
6 



2 
13 
40 
45 



Put slips of paper into a container equal to the number of studants in the class. Each 
slip will ba one of four colon repraientirig the four poups above. Have the proportiott 
of the various slips in th| container approximately, equal to the population flgurei; for 
^j^ample,^pnejhalfl^f^ 
countries, one quarter for developing countriesj etc* Have each itudant pull a ilip of paper 
to determine to which group he/she wUl belong. Thus the aisignments will occur by 
chance, just as It i^ only by chance that we live in this country , 



50 



5/5 



ERIC 



fF^ Take an unslicid-Ioif of bread ihd cut it-into fourr sections equal to the percentage of. 

; energy consumption. Give the appropriate section of bread to each group to divide among 
; / themselves. For example, the U.S* group will receive almost haff the loaf, which 
represents OOT Cuirentusibfthefmitellmits.of energy resources. . : 

. Have the |lass members share their attitudes toward their jafticular pm-tion and 
- /toward the people who had la^er or smaller portions. : - " = 

3. Hold a qlVii discussion on this topic. Bring out the facts ab^ut the disproportionate share 
bf 'erta^ we use, including the fact that the meat in our diet takes so much energy to 
, pro^uge. Have the students give opinions on whether this fair. By cutting our own 
consumption, dan we increase supplies for the people whd^ really heed it? How is it 
possible to better the lot tff people who live in poverty? Is there, any thing we can do 
^personally? ^ ^^^^^ ^x^^ c 



Actiyi^ilM4 

.„._ObJe_QHve 




The ' stiidenr will recognize, that -the poor nations of the world are artacted moxe 
drastically by the oil crisis than m the wealthy nations of the world. ^ 



Make a IMW the nations most affected by the oil crisis. Why are poor nations hurt more 
by the oil cri^? List the major uses for oil in less develop ' / - 



^Ask the folio v/ing discussion ques 
1 . How does the energy crisis affect the world hunger problem? 
2; What is meant b]^ the statenient making momy by freezing the poor! 



Activity IIMS 
Dbjectiva 



The student will realize that some nations are still dependent upon firewood and dung as 
basic fuels. - 

VVhat to Do 

■. ^ ^ ...... : ^ : . ^ - ^ . ^ ' . ^ 

l^ocate the nations which are still depend^ 



wood rather than other types of fuel is used. Discuii the alternatives that poor n^nsTiave iJP 
wood is no longer available. (Between 60 and 80 million tons of dried dung are burned 
annually in India.) 

^- - 51 

: 56 ' 



ERIC 



Discussion Questions : . - * . , 

L Howlai^eisa eordofwQod?Give thtmeasuram©^^ ' . . " 

2. - ' How mmy . cords of wood would it- take ,to^ equaf om ton of - coal 

or a barrel of oil? _ . " , ; 

. " ■■ - . .... .... 'v., . ■« i.: , v.. : • =. ^ = -.^ -^^ ..." -:=•.-.; . -.^-^ - ■ . -r ■■■ ' ' f 

^ ■ - . >^ •.■ • ^ a t . - . . • - . = . • -. V , =■ = 

- , •. - • ■ • • . . , • -. /r^ • \ : ^ ■ . - r= . . .^^ ^ ^ •■• - ■ - ' ^ is ^ \ ^ - . " . ; . . 

3. Howmany yea^ does.It take to gibw the lumber for a cord of wood? 

4. . How many cords would it take to heat the average colonial or modem home? 

<■ ^ '^'^ ' ■ '^f'. ' ' ' ^ ' • . ' ' ■ 

5. How many acrei of forest would be needed If a town of 10,000 persons were to use wood 
. ^ for thefr heating and cooking? - r 



Activity nM6 . ^ 

, ■ T^^ studints will examine relationshipi bstwein life styles and energy costs. 



, What to Do ^ . : , 

Review with the class the fact that gasoline sells for much jnore than $ i ,00 per gallon In 
many Europeaii countries such as SwltEfrlahdi HoUand, Denmark, Francs; and Great Britain. 

Divide the classjnto ^ouris of three or four students. Ask each group to think about and 
develop a list of ways iiK^hicn7//f in those countrijes wth high gasoline costs is likely - 
to be different from, th e ways peo ple live in the UJ,A ,. vjllere gasoline although expensive, la 
cheaper than in{ any other highly industrialiEed count^; Encourage the groups to think 
? -- broadly beyond such obvious thinp as size of automob0es and number of superhighwaysV 
Types of family vacations, suburban sprawl, status of rdlroad passenger servicei extent of air 
travel,, use of recreational vehicles and many other element of our life style can be shown to 
be related ta energy costs. 

Ask each group to make value judpnents as to whether the life style in high energy cost ^ 
countries is worse or better than ours. Ask each poup to state lt| conclusion on one or two 
spaciflc dx^mplas and defend its podtron before ^ 

Activity in-n 

Objective 

The students will ^cognize the impact of the energy crisis o!f intematibnal relations: 
What to Do ^ 

ir^'^Have^udSn - - — 

resources. AJso have the students determine areas of the world which are the greatest 
usem of ener^^. Graphs and mapi would be ve^ appropriate/ 
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-Q. Have the studinfs draw pbisibli concluaons concehiing the effect df the present energy;^ f ^^^^i.^ 
situation on American foieign^policy. Discussion sliould include the Middle East, Latin' . ' ^ 
America, Southeast i*ia, the Saviet Union, Red China, and Eurdpe. . \'r' :'\y:r.^^'-'^'----: 

' ' ' • ^ ' , -/ . :^ . V ; :-| ; 

3. : Have the students condisder^the energy situation in teniw dT m^^ including ; 

the following: " ' , ^ „ ^ \^ . , 

" _ a. The difference between revenue and protective. tariffs. ^ / 

, . - b\ , The possible cons^uenc^ of protective tariffs upt^n the financial prosperity of the 1 

world. , ' ^ . " <^ 

( c; An understandlng'of the>^EuropeanJCorfmbn Market* Consider the value of such an 
institution on a wbrid wide basis concerning present day ener^, naturalTegources, 
. . ' . and food supplies. . . : . / . 



Students should consider the pdssible effects 6f the present energy siutation during the 
next half centum* L . ^ 

t\ a/ How will countries alter their standafdi of living? (tliis is especially important to the 
U.S.. and Japan.) , ^ 

__ b. ' Will the copnH^ of; the worid; be drawn closer together 2LwU}Ltfn5ip5?„^^^?f__;; 
^ poorer relations? ^ "-^ v ^ v ; 

c; Will the lesi developed nations of the world assume a role of shared leadership?^ . 
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UNlTI-y 

THE LOCAL COMMUNITY AS A MODEL 



■r '*The *liome community is the environment where- people can easily becom^ acquainted with 
^^^^^^^^ Peopli go to the same stores, work in the same manufacturing plants^ read 

the ''same newspapers, ery*oy thp same racreatibnal-areas^Tish in/^the same streams^ usfe the same* * 

- /Schools/ and isonsume- energy from common ^purees. In many reipects the hopia community 
invironmentisthemost sipilficantof allgaopaphlcrepons.JVhy? * - 

- 1, Studying the home community enwonment pemiiti direct' ffdld obsai^ation of the physical ^. 
^ , and culture ^ anvironmfnti Students Jeam ^est by actually viewing phenomena studied. . 

2. ' Tha home, community serves as the b^st labomtary in. which to acquirg the dcills of 
/ \ identification arid intarpratition of anmorimental relationships, ~ 

3- The honie community furhishas reaU^ . . 

4. : Studying tlia home co mmunit y an\dronmant pro\ad es a d at a ba se for compar ativ e ©valuation. 
~ of community enyiromnents. 7 ^ 

. - " -.- •:: v^. .-.-it . .s-r .-- .= . . - % ' ^. ^ ■ ■ ■ ■ . ■ :.- :-■ . ■ ^ ■. - . ; - - . ■ t ] i j. 

.5T - Studying -the Itbme community anvironmant encourages' detailed inteipretation of maps, - 

6. The jioma commu is the primary place where good citizenship caii and should 

ba practiced; - ' - - ' 

"7: Home community' ^nvironmant study contributes to batter ichool-community relationships. ^ 



J: The energy issue is a topic th^t lends itself to^lli^^^ 
the local community is analyzed. A community land use mapping axarcise^that^ takes in the entire 
community or simfcily a neighborhood could pro\ida a focal point. Analysis , and description of the 
sutdy bf land use praseiits itudantCwith tha following total social studies overview: (1) study of the 
spatialevolution of the dty to help explain WHY the city was locatad WHER^^ it was* HOW the city 
has grownj and WHAT soma consequences are of city growth and urban development; (2) study of 
the economic pDwth and development of the city* (3) study of the different social processes at 
work in^the city; (4) study of political divisions and processes at work in the city and hinterland ; (5) 
study df the psychological "basis oTbaKaidor In dty ifegions; (6) study of the hiitpiy of the city ari4^ 
architectural periods; and (7) parftcting techniquas of field observation arid soc^-parcaption* 

Kay issues conceniihg communlty^^ a will ba genaratad. What land use types 

/coristima^ the most energy? Whe^ are lhay located? If >ne^ suppUas were reduced^ to your 
^ jcpipmuiiiiyj what fecondinip impacts would ;occur? What areas of ypui; community seem to have the 
poorest insulation and heating systems? h thf land use patterft in your city designadLto raduce the 
naisd for atitomoblla fransportatipn? Can stiidents walk to school or the store? How much energy is 
used by houses built during certin itfchitactural periods? What are ^^1^^ governments doing to 
-conserve ana^y?^hat-typel of^^ 

Zoning and planning in your home community raduce total energy consumption? 

After students become familiar with the social - energy Issues of the local community, they can 



^/present energy saving tips to members of local government, schools, home owners and parents. The 
^*/ollowing is a sample list'j . .\ . ^ . ■ ' • - . 



At Home ^ 

^ /caiilfc wind^s and weather strip doors. , . c 
Install stom windows. * ' . ' 
: u:./ Insulate attic, exterior walls, flodrs over unhealed spaces^ air . 
^ ^ ' ducts and wafex pipes. . ^ ^ - 

Keep fireplaoe dam^ei^ closed unless tfie fire Vfcuming. ' ' " 
- Replace heater filters each month. - - : ' 

' Lat sunSfeht ih for extra heat and shut it out when cooling. 
■ ■ ' Turn off lights jvh'^n not needed.^ _ 



V Run full loads in the dishwasher and 'the laundry. 
^ Take showers instead of tub baths./ V - ^ ^ 

Onth€~Road ~ ^ , 

^Eliminate unnecessapf you aan. 



Drive at .moderate: spf 
JIave your car tuned regularly. 
Keep tires properly inflated. 
Buy the most energy-efficient car for your needs. 
.' Use public transportation if possible. 
Join a car pooh 



AT Work 



Use fresh air ventilation instead of a^r.cqndi 

Consider burning your company s waste and recovering heat for use. 
Cut back on exterior sign and architectural illumination. " 

. A good student project would , be to cdnipiete an energy checklist for the local school district 
and suggest to school officials how" energy conservation can be practiced at the local schools, A list 
of energy ^vlng tips could be put together by students and published in the local newspaper* 



Resource Personnel to Contact 



Students should be aware of the* decisiommakei^ at the local level who Influence energy 
decisions through Jhe private, political and governmental process. They provide a valuable resource 
of information to be used in classroom projects and in rejearch studies^ and many times they are 
willing to come into the cla^room to discuss their roles with sjtudents. These individuals come jfrom 
-both-thewpublic-and private-sectoi^rcan be^elect^ 

^ members of public interest groups. Input from these key reiource people can help clarify many 
of the local community energy issues, * , ^ 



The following is a list of resource people to contact. 
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Me^urce Personnel 

' Locally taeetea Officials 

■ ' County Commissioners 

Township, Commissioners and Supervisees 
' . ; Borough and City Council Members 
ni' T '.V'Mayor ' . ' f . 

^ V T School Board Members ^ 
- '^r/u.- ■ . - - 
Apptointad Officials ' 

Planning ICommissioner Members 
- ^ v: ' Zqning HWring Board; : - - 

Members of Other Bords and Authorises such ai Energy-Commission 

Solteitor / 

----- — — Municipal Enginaar^ — 7^ }^^^ ~:t - --tt ^ 

School District . , , ^ ' 
Superiritahdent 

1 / ^ Businass Manager - - ^ - \ , ' - 

; Personnel from Cdmmonwaalth Agencies such as the Department 

of Environmental Resources or the Governor's Energy 



Council " ( * 

Environmental Education Coordinator at the Local School District 
Soil and Water Consen^ation- District Personnel 
Couifty PlanWrs^^^ ~^ \ _ . _ ^- " 

Local Power Conj^fany R'gpresentatives . 
Professional Plannei^ or Consultants 
Chanrtber of Commerc Offlcers 
.Raprasantativei of Civic.O^ 
Kay Individuals in L^oal iivare 
Private Builders and Developers ^ 
i^al Piumbing and Heating Repre^ V ^ 



Activity I V'i 
Objactiva 



Studants will interviaw with parents and community leaders to find out the various types 
of heating systams used in the home community. ^ 

WhattbDo 



EKLC 



i Talk with individuais in the home^mrnunity having various heating systems. Compile a 
list of heating types and overall costs of each. What heating system would you use if you ware 
building a houia? How do you think most of the houses will be heated In your home ' 
community in 20 years? Why? - . 



.■vj:.. v.-^^fcw; -^^,y U ^ n a^i'^Ji,^- " 



' r Rmejii^^-wliit are used to produce energy^ i# your home communityTT";^^^^^^ 



EKLC 



{ 



^ :A -^'1,^ cornmunity into 'distriets and map the residm^^ commercial^ 

industnal, and recreational land uses. / . -..^^ Z^^-'^:. . •. 

What tobo 



Students should obtain loQarmapi f^ lisa^ in : 

\ tha community sKduld W indicatad^ri the maps and^ 

:^S^"^:chaQ|dist^h^ 



• land use. How do students get to school? Where irevshQppini fapilitias Ideated? WJiare are 
employment sources loqated? What ii ;the Iqcational ralatipn^ip^ lof worik and ichool tP ; 

;-:p::o;i,::iig0rgatidn^ '^^-^^----^-^.V- '-^-^ y:.:::;:^-r:":.'v-::L::^;"_^^^ 

^Acft1tyiy^3'^-^-^^^ " - . ■ 'V ' / ' r (. : \ ;v:; /• 

T v^v~7r^Stad3ntsr 
^:^ _ _3g^ng tips are mpsts^ 

" . ^^WhattoDo _ ^ [\ .\ ^^.^ ^^^r ^ V ^ ' ^ ^ 

Pciblish enei^ laving tips in school bulletin and lop^ newspapei^. List people. in the ^ 
home community who can be contacted to -give an energy review of Individual houses to 
reduce energy costs.. 

TeacherNotes * . 

_ Check witM school offlcials io that student can perform an energy check of the local . 
school building. Energy corfservatlon suggestions should be published In the school paper. 

Activity , - 

Objectivt ' 

^:^^^^™u,^^^5ludents wiltinterview ener^ 



■ What to Dq^ ^ ^ ' ' 

^ ^ Write short student papers explaining how local community leaders are trying to conaarve 

■---^-'•energy.-- ^ = . 



KS^-:kii'3L-i;&^ conserv^tJon plan faV the school district with students: 



1 y::'.^\=i'"^- 



. . The students will discuss the ratiq^^^^ impact- 
'I'stgi'tenient. . ; " . ■ / ^: ^i'^-.^r:^::. - r-^:^ ■ ■'■ 



^Vifliat.to Do 



'Mi". 



- - THe/B^^^ has an activity pn Environment includes 
a tabje of .i^ontents of an :en^ronmeritd impact statement for aM proposed ^elert 

^ ^ransrniiiion line: Obtain a copy of this actl^ty and have the c]ass dl^usi^the ratiohal^e and ; 

- possible envircmjtient^ effects of the various it^ IncJiided. - '^^^l ^^!/'^'^^ ; ' 



Activity \^ 



/ Students w^Pilip out newspaper articles and use periodicals to review, curftht a ttitudas 
on energy consumption. ^ . ^ j ^,:....jx.....j.._..r-:_:j^^--- -. ^^^^ ^ . . _ ^ : , . . 



Whit to Do 



_ JRfad. thC4prii 25 \371j jssye Qf,TOh^and review hypotheticaUyLwhat lite wMld be lika^ 
in 1997 If we continue to use energy at the 1977 rate of consumption. StudentI mUstiperform 
the fbllowing activities: , ^ ' ' ^' 



■'4 



J. 
2: 
,3. 



^escribembw people in 1 997 would get to work. 



/^Discuss w^d|^ changes would occur in hpuiing pattei^s In the home community in 1997. 

Make a chlS of the advantages aiid disadvantages of life without abundant ^ertergy 
supplies.- ^ 



Study the clatiland u^^^ home coBimunl^ Mid diicuss how land Use wou^^ 

different Jn 1 M7 compared to today. ' ' ^ * 

Debate the fol^Wing: It is better to increase efforts to flhA new en^^y sources th|j^ to 
limit present usii\ofeneiiy. < " \ * ^ 



Teacher Noti^ 



Have your class make a list^of conditiohs that might appear in energy^care 1997|n^ 
compare theni with conditrons iT^^earlier energy scarce period^ 1877. * 
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COMMUNITY REACTION TO THREE MILE ISLAND 



Three Mile Island is a nuclear power plant which use4 uranium in a rissiomreaction to produce 
electricity for four milUon people in an area. that cove^ 24,200 square miles. It is located ten miles 
south of Harrisburg on an island in mid=stream of the Susquehanna River. The Three Mile Island 
plant is surrounded by a diversity of land uses. The very heart of Pennsylvania's agricultrual 
industry, the urban center of Harrisbu^ with numerous commercial and industrial plants, and 
residentail communLties that are growing in the region, alKare located within the shadow of Three 
Mile Island's cooling towers* 

What sort of impact would a I .3 billiun dullar puwci plant havy on an aicu cspci^lally when 
nuclear power is so controversial? What is uncerlaui are thii lately aspects When the unlfiinkable 
occurs, and an accident does happen, there is realistic cause for alarm. The mcident at T.M.I, must 
be looked at carefully, because it has set a precedent in cuininunity reactiuns and altitudes toward 
nuclear power. 

Intidily when Hit; plant was buiug buih ih^iw a^tiuJ L*. vciy liuli: v.uiik *.iii itidr 
puwci Cuniniuriilie^ reaU!ze our dcpcndent.e u|ujn fuieigii uil iiUp^^rts, and see nuclear power a*s a 
way ut easing utf this deperidencc I M 1 uccupicii a ^nidll ti^ct ut land, and nearby cuinnuinilies 
are buffered by an abundance of open simce and tUe Huwing waicrs of the Susquehanna River. 
Typical fossir fueled generatuig plants sprew uut vL.iblc puUutants and ubvioua udurs In coiUiast. 
nuclear puwci plaiUa aie t.lcan \^Uli ic^pwcl Ihc^c kinds ut pblhUants and asmdusUial bCiUctUrcd 
they arc rathci attia^ tlvtly designed in c^sii iiLd appearance .Uid aesthetically plea^nig (^jnsldcrhig 

this, it is easy to understand why comniunities can become Lomplacent during the construction' and 

Operatlun of a plant sUch as I M 1 Pcuplc in Ihu ^nvUuMs ut 1 M 1 leanicd iv> live with the plant 
uvei the years Huwevci ^i>n>e ieLshlcnts te^l il b like living v\ith i* latllesnakc. soiinci iti latoi its 
guin^ to l)itc bvit yK)U just don't known when 

,,..,.ic4r gener>.Cirig tatdili.^ a/id nuich ul tid., it ;.*ii.pjM:a, 4* /hv.iun ^"4 i n- Uct.yii di.d 
atifety It UlUivhlnal ^)civ epih^ns wl iM>ajh liwaini nJ sulcly n j-.i^.s aio ik.^l A ,d aii.iu^ Itu u uiesc 

should be reflected in the individuars choice of a hoiising location The Pennsyhania State 

UnlvC! .ity inuiciLtJuK a ^tnd; tu lcj,t tfj. inai.^^sv s that jiuCleai puw^i plaida haVc an ti,ivcia4j 
linpuvd up '11 wv^iinnn ,14 > giK>\^ i\i and {w^ll<-!dlul ^nuj ;ily viilucs 1 imAIm^^ at t\i.,i nu,le<4i puwti 
plants-»n itic Noithc^iil ( fM 1 \ ,>i 1 ^ In, led) ii.^ . muli* ion Wu llial lu. ,.ei>ple in lli.c^c 

Study tiica^ ti ^ pii>ximii> ut u i.(j.dt ij puwci plj/il lid iu>L uppv.ai a a ta.dui in itsjJcntlal IC^ atloii 
._diulc^ riie f^a.s fui li^uldj ..n J ^alwl) ^pi^^&^d 1 ) 3\ nu nuJlvld,4aU and gi^ ui & lii iiuUel, aic ind 
i^flc% I. 1 In Uu Hoc ,lng 4I * Uh iis of lli^ ijaldiJiiL In liu u i i n i n i nl t Ics ncai tiu, iiu.Ua, pi iidb 
5l,iditd \ii d (i.,nildc H H l).»/vi,inM ^> Suu.iU d. 1*^//) 



pi.iiJ i,.iv .n IS. h Mi 1^. I'J 



My 



:3 li^ \4 Vi;i \ i.cii [iiuu. 1 Ad h,, 1.1 .1 . I \ t. i 1 .1 ^ 1 d n 

ii.il il iikglji^d i .id^atl't. .i tnii . il il*, , lid ,1 did J ► / I i^jioUi (>1 ,u s ilu; a., m ' . 1 ^m.^ i.. w i\ 1 d i, tciXi 



a , . . 1 , . .,H 1 ( i . 



I ^U 1 . ut \ lie plant precip i tit 4 J /nui^; . n an J k 1 u d< ^ dt 1 \ , t li <^ ^.i . 1 1 n ^ ^1 ti.il, >' i iinu 

62, t.:j 



The comm unity began to react to T,MJ., and recommgndations sugh as remaining indoors, closing 
windows, and the possibility .of evacuation were issued. Students were sent home from school, and 
in some cases were moved to other locations, Many citizens did not wait for the order to evacuate, 
because surveys iadicate that eventually 144,000 people or 39% of the populatioh in a 15 mile 
radiij.^ of T.M I.. left the region tot safer destinatiQUb. Lung Imes began tu appear at the gub simions 
and there wa^ a marked increase of traftlc on the highways. In essence the community surruuiiding 
T.M I. began tu react quickly to the potential danger of u major nuLlcar incident 

('umuicrciaj and retail businesses withm five niik& uf the pldiil wluscd bcLau^t, ucuily /5vc ul 
thw people had left tfie area Banks were hit witli fiCiiV^ vvitfidrawals \)y their eusti)iutrs I he 
iiuiii.5.liic^ III the area aUo suffgfed high abaentecr^m but plants suwh. as Bcthlctiyin Slcwl whuji 
einplu^cs 35UU peoplw^ wcte able tu remain open Siuailgi nrms such as Prcscu liUeuiaiiunal, which 
employes 50 people, had to shut down completely HuuU&tures within a 15-20 mile radius uf the 
plant rcpurted selling out of prepared foods and uanned guuds. Hospitals began tu expericuue a 

sfuJitagc lit Wuikcis ^ 

ini..U. 44 av- hl>.nl . .MIC mUsi biiy^i ia^ th^ cva Ujiiwn 1 j iii^ ^-^.ixC it:.Lj| jiid iu ui ^.i^ > 

and iiitiiulalii vu.j :54:ivh.t5 baiiaurb havt; Iw ^wiiuUn tw > n*. L i llvtaU^d, anvl oll.^.i jniiualij i hu 
Pcii, , Uania E\i,c. ^i^tii^y Fupaiediic^^ lu ; (fum.;il^ (Mil l>;:l\iia4;) I ih ti.c i s^ijjlbllil > 1*^ 
decide cvaucatiun prtjceduics i 



ih. i .iig t. rm LCH/MJiuni£y respv nie Aill be ^:ai.nuc 50 J) u.sl ^ u .i \ n a. ^ide. Uii^ t; T ^ 1 f has 

.^tU^ . utaiv.d ibv anil nUi.Kal p>>wc. Iut>br;h intij w*in.uit:d fcit liWii a » 1 t .t: ] li wiis 1 1 itlwi.s I uulu. 
vjppvi^dtki n lit fi.iClcai puwci il^jwU di an la 1 all uiid nitin wuuu,, and .lilldit;n ih^ aica 

whii .10 d altwit ^d by the liu ld^^.il luno iwln: ! ju. Iwst » .iiK.j tsji thw tiniw SvMn. hii.Ullc.j 

within 15 lUlK =i Ih. pUiit have d.;,|dt.d to jv/vM»iU. ifl^i ih^ liuuniaiU c peilwi^.w llie 

u^ilvub tiul ittdui^u^ iiaa att^u I Uck ..t;>*., I'^-^M i ^ ti^^^ . i.. t.. 1 . i a 1 3U i 1 1 li . 1 Ulk uud ib^i 

foinl pjodu ts piudu ed wi the fields ol ce^.tral l-e.u.syl ania Fh^iWiin ha.'e wAjMes^do ,,un, ern d)out 

Iheli bifid \ ,A\,i^3 jiiJ tulUit^ tuiUlUifc iS.na^j IvaiU.i 1 iiiaii^ tii^ nuii a^^iwii i UIl pubil^liaa 

begu.l iu toric taUh in the pi ^>nUU^lCemcu ts s>t iJie ^vlcntlth i.Mimniiul^ L^llcvhig ihat siMUv td oUi 

ic. h 1 1. L i*. It. .d id V ui . 4, 1 ! n ,sl bw 1 w V It w L,tl w i 1 1 1 . l i . i » i , a i u . ! * ^ .i « ^ ) i tn i « . Ma . i ) j. U. j j I lai j 1 , a \ ^ 
t?^..!. .(rv.^:iiiu. llu.. i Mil it. all 1 1 , \ * d Vk. i j 1 1 J 



ti I A. • i 
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Teacher Hotm , 



^ ) 

Encourage students to look at all forms of transportation; bus, rail lines, etc. 



Activity IV 8 
Objective 



Students will Uclciiuiiic the tiuiiitiui t^I j>w.u^iit in ii^^al t-uiniuunJll^Jj wiiii wuul^l now^l liclp 
in ^iibC of a nuclear incident Cun^idcr tht disabled cldcily, indiyiduals Who a.c huspitalUwd, 
dad those pcupic lawKlng dutuniubllcs 

What to Do 

tj»^ .lumber /^f jndividuab uivwlved \n evaeu..liui. Tiy ' U> actenriine whtJ .ype^ uf 

ti ait ^pur^^ttDli Wt^vild t>c utilised 1 hc^ k i.t ^^c it CincigCii^.y w \ au» atl^jii aci vi. ui^ iivdll^blc 
tui yuiif regJuji 

I. . ^.r.i.. .... I . . ■» ' ^ 

h<,ipitdlizc»i 



1 . 



. I 
,1, 



and magazine articlei about T,M.l Was there a difference between local and nationai coverage? 
Were any sources particularly biased or objective?^Is there a way that people in the community 
can receive accurate, understandable information in such emergencies? 



Activity IV 11 



lec live 



aUiLudcs about nut^lear puwci 43 4a (Uture ^ouiCv utciicj^y, diid aLoui iu^;athi^ a iiukicai pldiu 
lit yuui L^oiiiiHuiiity 

VVU44i 

liavw ^lu«l«^iii., t .ill viii. i ^ i i>^. J I .V . . i (l .,1 1 .i I 

ii, ^ipUraLc i lii liic ^ iUin.,iULy .tUtudt; 4, ..^cyu K t..iuLt\. i u ^^11 Uiv. y u4u. usc Hi 

the local scht^ul anu cuiniminity Use thU tjppurl.uuiy to hEl^. yuiii s,udejitL tyi ,1 u^l.iiii^uca 
in % uiisU ft a qUe3tli>nudlK; D^v^lwp a niuJcl quebUuniiarie iv. t alu^je Ua iu icvicw uiul 

study I he nuclei quc^Ll^^itnaii ^ ,ju>uiU 6^ u^^J t^y sUivl^iUs Iji il^cl\j|>liig ^ uiiuiM) .li ly 



. ^ ..i) 111. ; ... 



1^ u£ 1 1 1. 
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elements of radium. Radium is a bone seeker, where it lodges and remains for the rest of the 
penon's life. What health effects might this have? * 

Where should a coal-buming power plant be sited to reduce its health effects? Remember 
that the wind will carry the radioisotope-bearing smoke. ' 

All hunian endeavur^ cany an clcineat ot risk At^uurdiiig lu the C uugica^luiiiil Uin^y uf 
I ci^Jinulogical Assessnenl, the of coal iii the li S was responsible for 48,000 premature 
deaths during 1977. Is this an acceptable risk? Conipai^. this with ann^ial autuinobile fatalities 
What detenniiies m\ acceptabit rbk'f 

» .. jiauQn. Hjw did tnis tiuntributc to the p4niw duiiu^ i\w I ln%;e Ijl uid aw^iduii.? 
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